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S O L U T I A I. C)UiutiCcnd/fivyH,JU(»L.yCi/i' 

April 19, 2004 

Mr. Ken Bardo 
U.S. EPA Region 5 
Corrective Action Section 
77 West Jackson Blvd 
Chicago, IL 60604-3590 

RE: Solutia W. G. Krummrich Plant 

Dear Ken: 

Enclosed is the CA750 Groundwater Migration Under Control Addendum as agreed in 
our meeting with the Agency on March 17/18,2004. 

This submittal is intended to resolve the March 30, 2004 Notice of Dispute Meeting, 
Administrative Order on Consent, EPA Docket No. R8H-5-00-003 and demonstrate that 
hydraulic control of the groundwater contaminant plume has and is being maintained. 
Specifically, this Addendum includes the following information: 

• Water Level and Pumping Rate Data 
• Hydraulic Control of Groundwater Migration Demonstration 
• Physical Control of Groundwater Migration Demonstration 
• Groundwater Control Data Gap Analysis 
• Plume Stability Monitoring Plan 

If you have any questions or need additional information, please let me know. We would 
like to schedule a meeting at your convenience to discuss this submittal and define any 
follow up that is needed to further demonstrate that groundwater migration is under 
control. 

Sincerely, 

Steven D. Smith 



cc: Nabil Fayoumi 
Sandra Bron 
Jim Moore 
Gina Search 
Bruce Yare 
Richard Williams 
Bob Hiller 

EPA 
Illinois EPA 
Illinois EPA 
Illinois EPA 
Solutia 
Williams & Associates 
Solutia 

- ^ 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois TABLE OF CONTENTS 

Section 1 - Water Level and Pumping Rate Data 

• Extraction Well, Water-Level Piezometer and Existing Monitoring Well Location Map 

• Extraction Well Pumping Rate Protocol Chronology 

• Surface Water Level, Groundwater Level (PZ-1 S, PZ-2E, PZ-3E and PZ-4E) and 
Extraction Weil Pumping Rate Data Tables and Plots 

October 22 to 31, 2003 
November 2003 
December 2003 
January 2004 
February 2004 
l\/!arch 2004 
April 1 to 11, 2004 

• Surface Water Level and Groundwater Level Data Table 

• Extraction Wells EW-1, 2 and 3 
• Water-Level Piezometers PZ-1 N/S, PZ-2 E/W, PZ-3 E/W and PZ-4 E/W 
• Existing Monitoring Wells B-21 B, B-25B, B-26B, B-27B, B-28B and B-29B 
• Existing Monitoring Well GM-27B 

• Well Logs and Construction Records 

• Screen Elevation Summary 
• Extraction Wells EW-1, 2 and 3 
. Water-Level Piezometers PW-1 N/S, PW-2E/W, PW-3E/W and PW-4E/W 
• Existing Monitoring Well GM-27B 

• Geologic Sections 

• July 2003 URS Barrier Wall Alignment Profile 

• January 1984 D'Appolonia Bedrock Investigation 

Section 2 - Hydraulic Control of Groundwater Migration 

• October 22,2003 to January 31,2004 (Water Level vs. Time Plots) 

• Line of Evidence 1 - Surface Water Level > Groundwater Levels (Gradient Reversal, No 
Groundwater Discharge to Surface Water) 

• Line of Evidence 2 - Surface Water L^vel > Pumping Water Levels (Gradient from River 
to Pumping Wells) 

• Line of Evidence 3 - Groundwater Levels > Pumping Water Levels (Gradient from 
Water-Level Piezometers to Pumping Wells) 

• February 1,2004 to April 11,2004 (Groundwater Contour Maps) 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois TABLE OF CONTENTS 

• Line of Evidence 4 - Surface Water Level > Groundwater Levels (Gradient Reversal, No 
Groundwater Discharge to Surface Water) 

• Line of Evidence 5 - Groundwater Levels > Pumping Water Levels (Hydraulic Trough 
Along River) 

Section 3 - Physical Control of Groundwater Migration (Water Level vs Time Plots) 

• Line of Evidence 6 - Surface Water Level > Outside GWL (PZ-2W) > Inside GWL (PZ-2E) > 
PWL (Gradient from River to Pumping Wells) 

• Line of Evidence 7 - Outside GWL (PZ-2W) > Inside GWL (PZ-2E) (Gradient Across Slurry 
Trench/Barrier Wall) 

• Line of Evidence 8 - Surface Water Level > Outside GWL (PZ-3W) > Inside GWL (PZ-3E) > 
PWL (Gradient from River to Pumping Wells) 

• Line of Evidence 9 - Outside GWL (PZ-3W) > inside GWL (PZ-3E) (Gradient Across Slurry 
Trench/Barrier Wall) 

Section 4 - Groundwater Control Data Gap Analysis 

Section 5 - Plume Stability Monitoring Plan 

• Monitoring Plan 

• Plume Volume Monitoring 

• Groundwater Quality Monitoring 

• Unstable Plume Criteria 

• Well Location Map 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, iiiinois SECTION 1 - WATER LEVEL AND PUMPING RATE DATA 

EXTRACTION WELL PUMPING RATE PROTOCOL CHRONOLOGY 

Year From To Pumping Rate Protocol 

2003 July 12 September 28 

September 29 October 21 

October 22 November 24 

November 25 December 8 

Total extraction system flow restricted to 200 
gpm by American Bottoms Regional Treatment 
Facility (ABRTF) 

Total extraction system flow restricted between 
500 gpm and 1200 gpm 

ABRTF lifted flow restrictions; allowed discharge 
at up to maximum rate. Total extraction well 
system determined using Record of Decision 
(l=IOD) pumping rate look-up table for Alternative 
C - Hydraulic Barrier (No Wall). Flow from each 
extraction limited to a maximum of 600 gpm. 

Extraction well flow based on average 
groundwater level in two closest piezometers; 
pumping rate adjusted to keep average 
groundwater level within +/- 0.5 ft. of surface 
water level. Pumping rate adjustments were 
made on an hourly basis in increments of 10% 
of the look-up table. 600 gpm maximum 
extraction well flow rate restriction removed on 
December 7. 

December 9 December 14 

December 15 December 31 

2004 January 1 January 21 

January 22 January 29 

Extraction well flow based on average 
groundwater level in two closest piezometers; 
pumping rate adjusted to keep average 
groundwater level within +/- 0.5 ft. of surface 
water level. Pumping rate adjustments made 
every four hours. Look-up table no longer used 
to control pumping rates. 

Extraction system total flow rate adjusted to 
keep groundwater level in each piezometer 
within +/- 0.5 ft. of surface water level. Pumping 
rate adjustments made every two hours. New 
algorithm used to control pumping rate changes. 

Extraction system total flow rate adjusted to 
keep groundwater level in each piezometer 
within +/- 0.5 ft. of surface water level. Pumping 
rate adjustments made every two hours. New 
algorithm used to control pumping rate changes. 

Extraction system total flow rate adjusted to 
keep groundwater level in each piezometer 
within 0 to -1 ft. of surface water level. Pumping 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, iiiinois SECTION 1 - WATER LEVEL AND PUMPING RATE DATA 

EXTRACTION WELL PUMPING RATE PROTOCOL CHRONOLOGY 

Year From To Pumping Rate Protocol 

2004 January 29 

February 2 

February 3 

February 4 

February 18 

March 5 

March 16 

March 16 

February 17 

March 4 

March 15 

April 11 

rate adjustments made every hour. New 
algorithm used to control pumping rate changes 
so that groundwater levels would track surface 
water levels more closely. 

Extraction well EW-2 pump failure. 

System temporarily shut down to replace EW-2. 

Water-level transducer in EW-2 set at incorrect 
depth after pump replacement. 

Extraction system operation resumed. 

Extraction system operated at maximum 
pumping capacity (2225 gpm). 

Extraction system operated at maximum 
pumping capacity (2175 gpm). EW-3 flow 
reduced by 50 gpm to prevent electrical 
overload and automatic pump shut down. 

ABRTF restricted total extraction system flow to 
500 gpm because of treatment system upset 
that resulted in a TSS excursion. 

EW - 2 water-level transducer set at correct 
elevation. 

Extraction system total flow determined using 
Record of Decision (ROD) pumping rate look-up 
table for Alternative 0 - Hydraulic Barrier (No 
Wall). 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, lliinois SECTION 1 - WATER LEVEL AND PUMPING RATE DATA 

WATER LEVEL AND PUMPING RATE 

DATA TABLES AND PLOTS 

OCTOBER 22 to 31, 2003 

FileKr041604 April 19, 2004 



October Water Level Data 
Sauget Area 2 Groundwater Migration Control System 

11 
Date 

10/22/2003 
10/23/2003 
10/24/2003 
10/25/2003 
10/26/2003 
10/27/2003 
10/28/2003 
10/29/2003 
10/30/2003 
10/31/2003 

Total 
Combined 

Flow 

GPM avg 
over 24 hrs 

1492.00 
1744.63 
1727.51 
1674.23 
1717.45 
1727.42 
1755.44 
1755.02 
1745.46 
1778.60 

River Stage 
Average 

Level 

River Stage 
avg 

378.10 
378.12 
378.48 
378.38 
378.65 
378.42 
377.86 
377.92 
378.03 
377.42 

Average Daily Water Level Readings | 

PZ-1S 

24-hr 
average 

379.00 
378.68 
378.78 
378.69 
378.83 
378.84 
378.54 
378.42 
378.37 
378.03 

PZ-2E 

24-hr 
average 

380.66 
380.53 

380.13 
380.15 
380.13 
379.85 

PZ-3E 

24-hr 
average 

379.08 
378.73 
378.79 
378.70 
378.85 
378.82 
378.55 
378.40 
378.37 
378.00 

PZ-4E 

24-hr 
average 

379.95 
379.73 
379.76 
379.70 
379.88 
379.84 
379.16 
379.23 
379.12 
378.86 

GPM 
avg 
WL 

(blank cell) 

Gallons per Minute 
Average 

Water Level 
System down 
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October Daily Average Water Level Readings 
Sauget Area 2 Groundwater Migration Control System 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 1 - WATER LEVEL AND PUMPING RATE DATA 

WATER LEVEL AND PUMPING RATE 

DATA TABLES AND PLOTS 

NOVEMBER 2003 
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November Water Level Data 
Sauget Area 2 Groundwater Migration Control System 

Date 

11/1/2003 
11/2/2003 
11/3/2003 
11/4/2003 
11/5/2003 
11/6/2003 
11/7/2003 
11/8/2003 
11/9/2003 

11/10/2003 
11/11/2003 
11/12/2003 
11/13/2003 
11/14/2003 
11/15/2003 
11/16/2003 
11/17/2003 
11/18/2003 
11/19/2003 
11/20/2003 
11/21/2003 
11/22/2003 
11/23/2003 
11/24/2003 
11/25/2003 
11/26/2003 
11/27/2003 
11/28/2003 
11/29/2003 
11/30/2003 

Total 
Combined 

Flow 

GPM avg 
over 24 hrs 

1760.03 
1762.07 
1747.35 
1682.49 
1577.33 
1503.71 
1425.80 
1437.13 
1462.70 
1487.38 
1388.55 
1530.31 
1543.08 
1615.00 
1658.33 
1667.19 
1679.32 
641.30 
1086.62 
1294.62 
1307.92 
1334.53 
1336.20 
1052.11 
881.96 
458.99 
224.93 
250.08 
882.72 
1402.83 

River Stage 
Average 

Level 

Daily WL 
avg 

377.79 
377.78 
378.08 
379.44 
381.56 
382.80 
384.50 
384.25 
383.70 
383.26 
381.60 
382.41 
382.06 
380.69 
379.83 
379.65 
379.44 
385.00 
387.88 
387.08 
386.83 
386.29 
386.30 
386.34 
384.50 
384.48 
385.16 
385.17 
384.11 
382.91 

Average Daily Water Level Readings 

PZ-1S 

24-hr 
average 

378.18 
378.10 
378.17 
378.63 
379.39 
380.20 
380.84 
380.95 
380.92 
380.85 
380.76 
380.46 
380.57 
380.11 
379.51 
379.25 
379.35 
382.03 
383.40 
382.85 
382.93 
382.75 
382.79 
383.20 
382.93 
383.34 
383.94 
384.06 
383.10 
381.82 

PZ-2E 

24-hr 
average 

379.96 
379.90 
379.92 
380.20 
380.61 
381.12 
381.57 
381.69 
381.74 
381.75 
381.73 
381.53 
381.51 
381.25 
380.95 
380.64 
380.67 
382.50 
383.33 
382.95 
383.05 
383.04 
383.09 
383.47 
383.47 
383.92 
384.49 
384.60 
383.90 
383.00 

PZ-3E 

24-hr 
average 

378.05 
378.10 
378.14 
378.58 
379.26 
380.12 
380.80 
380.89 
380.87 
380.85 
380.78 
380.53 
380.42 
379.98 
379.55 
379.31 
379.27 
381.81 
383.37 
382.85 
382.89 
382.74 
382.80 
383.19 
383.08 
383.52 
384.00 
384.22 
383.34 
382.14 

PZ-4E 

24-hr 
average | 

379.01 
378.98 
378.91 
378.80 
380.27 
380.78 
381.35 
381.46 
381.51 
381.55 
381.45 
381.23 
381.15 
380.73 
380.40 
380.13 
380.10 
381.91 
383.38 
383.14 
383.23 
383.16 
383.19 
383.45 
383.35 
383.54 
383.90 
384.02 
383.59 
382.59 

GPM 
avg 
WL 

Gallons per Minute 
Average 

Water Level 

WGK RCRA AOC April 19,2004 



a 
> 

c ,o 
> 
B m 

388.50 

388.00 

387 

387.00 
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November Average Daily Water Level Readings 
Sauget Area 2 Groundwater Migration Control System 
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-•-PZ-18 •PZ-2E PZ-3E —>e- PZ-4E )K River Stage Average Level 

WGK RCRA AOC April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 1 - WATER LEVEL AND PUMPING RATE DATA 

WATER LEVEL AND PUMPING RATE 

DATA TABLES AND PLOTS 

DECEMBER 2003 
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December Water Level Data 
Sauget Area 2 Groundwater Migration Control System 

Date 

12/1/2003 
12/2/2003 
12/3/2003 
12/4/2003 
12/5/2003 
12/6/2003 
12/7/2003 
12/8/2003 
12/9/2003 
12/10/2003 
12/11/2003 
12/12/2003 
12/13/2003 
12/14/2003 
12/15/2003 
12/16/2003 
12/17/2003 
12/18/2003 
12/19/2003 
12/20/2003 
12/21/2003 
12/22/2003 
12/23/2003 
12/24/2003 
12/25/2003 
12/26/2003 
12/27/2003 
12/28/2003 
12/29/2003 
12/30/2003 
12/31/2003 

Total 
Combined 

Flow 

GPM avg 
over 24 hrs 

830.12 
1494.90 
1697.26 
1570.40 
1579.00 
1776.35 
1800.09 
1902.55 
2141.14 
1812.99 
1231.90 
748.40 
375.08 
229.15 
224.93 
225.37 
224.96 
225.28 
224.92 
235.95 
460.81 
847.52 
1111.96 
717.45 
330.48 
224.85 
273.80 
575.63 
836.97 
842.94 
1189.19 

River Stage 
Average 

Level 

Dally WL 
avg 

383.68 
382.28 
381.15 
381.62 
381.32 
379.82 
379.28 
378.98 
380.03 
381.98 
389.98 
391.32 
390.99 
389.62 
387.26 
385.90 
385.54 
385.61 
386.18 
385.20 
383.78 
382.92 
383.84 
386.33 
388.09 
386.47 
384.93 
383.69 
384.09 
383.56 
383.04 

Average Daily Water Level Readings 1 

PZ-1S 

24-hr 
average 

382.58 
381.57 
380.80 
380.95 
380.79 
379.97 
379.71 
379.45 
379.23 
379.91 
383.28 
384.95 
385.67 
385.79 
385.33 
384.84 
384.83 
384.79 
384.93 
383.66 
383.85 
382.98 
382.63 
383.96 
385.33 
385.24 
384.75 
383.82 
383.38 
383.36 
382.56 

PZ-2E 

24-hr 
average 

383.43 
382.81 
382.24 
382.28 
382.23 
381.63 
381.41 
381.22 
380.80 
381.25 
383.00 
384.32 
385.16 
385.51 
385.54 
385.32 
385.34 
385.43 
385.55 
384.73 
385.10 
384.42 
383.86 
384.67 
385.70 
385.91 
385.65 
385.05 
384.59 
384.41 
383.83 

PZ-3E 

24-hr 
average 

382.84 
381.94 
381.20 
381.21 
381.08 
380.45 
380.23 
379.99 
379.92 
380.13 
382.08 
383.71 
384.81 
385.18 
385.22 
384.92 
384.98 
385.02 
385.19 
384.15 
384.67 
383.69 
383.04 
384.10 
385.32 
385.53 
385.32 
384.55 
384.00 
383.72 
383.02 

PZ-4E 

24-hr 
average 

383.12 
382.43 
381.74 
381.75 
381.61 
380.96 
380.69 
380.45 
380.70 
381.03 
383.57 
385.06 
385.70 
385.73 
385.35 
384.79 
384.76 
384.75 
385.00 
384.10 
384.23 
383.57 
383.36 
384.35 
385.43 
385.30 
384.84 
384.17 
384.00 
383.76 
383.33 

GPM 
avg 
WL 

Gallons per Minute 
Average 

Water Level 
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392.00 
391.50 4 
391.00 
390.50 
390.00 
389.50 
389.00 
388.50 
388.00 
387.50 
387.00 
386.50 
386.00 
385.50 
385.00 
384.50 
384.00 
383.50 
383.00 
382.50 
382.00 
381.50 
381.00 
380.50 
380.00 
379.50 
379.00 
378.50 

December Average Daily Water Level Readings 
Sauget Area 2 Groundwater Migration Control System 
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Month (days) 

- • -PZ-1S •PZ-2E PZ-3E PZ-4E )K River Stage Average Level 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 1 - WATER LEVEL AND PUMPING RATE DATA 

WATER LEVEL AND PUMPING RATE 

DATA TABLES AND PLOTS 

JANUARY 2004 

File Kr041604 April 19, 2004 



January Water Level Data 
Sauget Area 2 Groundwater Migration Control System 

1 
Date 

1/1/2004 
1/2/2004 
1/3/2004 
1/4/2004 
1/5/2004 
1/6/2004 
1/7/2004 
1/8/2004 
1/9/2004 
1/10/2004 
1/11/2004 
1/12/2004 
1/13/2004 
1/14/2004 
1/15/2004 
1/16/2004 
1/17/2004 
1/18/2004 
1/19/2004 
1/20/2004 
1/21/2004 
1/22/2004 
1/23/2004 
1/24/2004 
1/25/2004 
1/26/2004 
1/27/2004 
1/28/2004 
1/29/2004 
1/30/2004 
1/31/2004 

Total 
Combined 

Flow 
GPM avg 

over 24 hrs 

1096.83 
652.70 
487.48 
613.59 
384.96 
259.69 
245.50 
497.78 
918.29 
1385.42 
1779.93 
1825.97 
1811.48 
1827.17 
1930.95 
1872.59 
1927.83 
1588.03 
1064.58 
832.27 
904.03 
777.38 
966.47 
1757.30 
1952.70 
1497.70 
1793.29 
2016.60 
1860.00 
1500.01 
1500.03 

River Stage 
Average 

Level 
Daily WL 

avg 

383.92 
384.97 
384.43 
385.17 
388.32 
387.80 
385.58 
383.36 
382.86 
382.48 
382.45 
382.09 
381.92 
381.62 
381.52 
381.49 
381.28 
382.28 
382.93 
382.98 
383.00 
383.85 
382.96 
382.29 
382.06 
382.38 
381.80 
380.75 
379.70 
380.35 
380.19 

Average Daily Water Level Readings || 

PZ-1S 
24-hr 

average 

382.88 
383.93 
384.12 
384.05 
385.42 
385.62 
385.11 
383.87 
382.93 
382.09 
381.46 
381.08 
380.93 
380.88 
380.40 
380.51 
380.35 
380.81 
381.77 
382.25 
382.29 
382.81 
382.63 
381.06 
380.68 
381.08 
380.53 
380.44 
379.43 
379.63 
379.60 

PZ-2E 
24-hr 

average 

383.94 
384.68 
384.91 
384.82 
385.63 
386.03 
385.95 
385.30 
384.45 
383.64 
383.00 
382.51 
382.35 
382.33 
382.00 
381.95 
381.81 
382.10 
382.91 
383.35 
383.38 
383.65 
383.63 
382.30 
381.96 
382.38 
381.79 
381.58 
381.42 
381.97 
381.95 

PZ-3E 
24-hr 

average 

383.23 
384.18 
384.53 
384.40 
385.19 
385.74 
385.68 
384.83 
383.69 
382.79 
382.05 
381.60 
381.52 
381.46 
381.04 
381.08 
380.88 
381.24 
382.24 
382.92 
383.03 
383.23 
383.18 
381.55 
380.98 
381.55 
380.85 
380.21 
380.20 
380.76 
380.78 

PZ-4E 
24-hr 

average 

383.56 
384.27 
384.31 
384.42 
385.43 
385.65 
385.26 
384.28 
383.55 
383.03 
382.72 
382.42 
382.32 
382.24 
381.88 
381.92 
381.75 
381.97 
382.55 
382.94 
383.10 
383.32 
383.33 
382.35 
381.92 
382.20 
381.77 
381.20 
380.68 
380.83 
380.80 

GPM 
avg 
WL 

Gallons per Minute 
Average 

Water Level 

WGK RCRA AOC April 19, 2004 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 1 - WATER LEVEL AND PUMPING RATE DATA 

WATER LEVEL AND PUMPING RATE 

DATA TABLES AND PLOTS 

FEBRUARY 2004 
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February Water Level Data 
Sauget Area 2 Groundwater Migration Control System 

Date 

2/1/2004 
2/2/2004 
2/3/2004 
2/4/2004 
2/5/2004 
2/6/2004 
2/7/2004 
2/8/2004 
2/9/2004 

2/10/2004 
2/11/2004 
2/12/2004 
2/13/2004 
2/14/2004 
2/15/2004 
2/16/2004 
2/17/2004 
2/18/2004 
2/19/2004 
2/20/2004 
2/21/2004 
2/22/2004 
2/23/2004 
2/24/2004 
2/25/2004 
2/26/2004 
2/27/2004 
2/28/2004 
2/29/2004 

Total 
Combined 

Flow 
GPM avg 

over 24 hrs 

1500.03 
810.83 
1028.95 
2177.46 
2225.00 
2225.05 
2225.05 
2225.01 
2225.03 
2225.03 
2224.99 
2225.02 
2083.33 
2224.99 
2225.00 
2225.01 
2224.98 
2070.29 
2174.98 
2175.05 
2175.03 
2175.03 
2175.03 
2175.03 
2175.03 
2175.05 
2175.02 
2174.99 
2175.00 

River Stage 
Average 

Level 
Daily WL 

avg 

380.20 
380.41 
379.78 
378.99 
378.95 
379.30 
379.66 
379.47 
378.78 
378.64 
378.72 
379.00 
378.76 
379.58 
379.28 
378.96 
378.39 
378.08 
378.24 
378.80 
380.83 
381.93 
383.36 
384.93 
384.50 
386.53 
387.58 
386.08 
385.25 

Average Daily Water Level Readings 

PZ-1S 
24-hr 

average 

379.55 
380.75 
380.68 
378.81 
378.71 
378.62 
378.59 
378.58 
378.27 
378.13 
378.06 
378.00 
378.52 
378.29 
378.08 
377.94 
377.73 
377.67 
377.73 
377.63 
378.15 
378.65 
379.16 
379.76 
379.80 
380.45 
381.00 
380.68 
380.50 

PZ-2E 

24-hr average 

381.83 
382.58 
382.31 
380.64 
380.43 
380.28 
380.10 
380.06 
379.88 
379.76 
379.58 
379.49 
379.82 
379.51 
379.28 
379.24 
379.05 
379.12 
379.18 
378.96 
379.12 
379.29 
379.58 
379.96 
380.08 
380.31 
380.68 
380.66 
380.57 

PZ-3E 

24-hr average 

380.70 
381.63 
381.63 
379.50 
379.32 
379.05 
378.88 
378.88 
378.65 
378.51 
378.35 
378.19 
378.55 
378.31 
378.08 
378.02 
377.88 
378.32 
378.15 
377.85 
377.96 
378.22 
378.46 
378.76 
378.91 
379.15 
379.42 
379.43 
379.48 

PZ-4E 
24-hr 

average 

380.73 
381.26 
381.37 
380.17 
380.07 
379.92 
379.82 
379.84 
379.62 
379.46 
379.36 
379.27 
379.60 
379.50 
379.26 
379.17 
378.99 
379.22 
379.14 
378.93 
379.30 
379.74 
380.14 
380.58 
380.67 
381.14 
381.60 
381.45 
381.35 

GPM 
avg 
WL 

Gallons per Minute 
Average 

Water Level 

WGK RCRA AOC April 19, 2004 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 1 • WATER LEVEL AND PUMPING RATE DATA 

WATER LEVEL AND PUMPING RATE 

DATA TABLES AND PLOTS 

MARCH 2004 

File Kr041604 April 19, 2004 



March Water Level Data 
Sauget Area 2 Groundwater Migration Control System 

Date 

3/1/2004 
3/2/2004 
3/3/2004 
3/4/2004 
3/5/2004 
3/6/2004 
3/7/2004 
3/8/2004 
3/9/2004 

3/10/2004 
3/11/2004 
3/12/2004 
3/13/2004 
3/14/2004 
3/15/2004 
3/16/2004 
3/17/2004 
3/18/2004 
3/19/2004 
3/20/2004 
3/21/2004 

3/22/2004 
3/23/2004 
3/24/2004 
3/25/2004 
3/26/2004 
3/27/2004 
3/28/2004 
3/29/2004 
3/30/2004 
3/31/2004 

Total 
Combined 

Flow 
GPM avg 

over 24 hrs 

2175.03 
2175.01 
2174.93 
2175.05 
1180.12 
449.99 
449.74 
435.44 
419.20 
449.93 
449.93 
449.85 
449.73 
449.75 
449.88 
764.33 
1007.17 
1036.44 
1058.11 
1039.30 
1044.42 
1062.90 
1131.91 
1148.66 
1181.36 
1163.03 
969.81 
758.08 
722.68 
754.41 
724.26 

River Stage 
Average 

Level 
Daily WL 

avg 

384.94 
384.52 
385.40 
387.01 
392.50 
399.64 
404.19 
405.64 
404.52 
402.88 
400.82 
398.18 
396.89 
395.94 
394.33 
393.03 
392.88 
392.25 
391.88 
392.23 
392.12 
391.72 
390.31 
390.02 
389.36 
389.83 
393.88 
397.92 
398.55 
397.91 
398.58 

Average Daily Water Level Readings 1 

PZ-1S 
24-hr 

average 

380.40 
380.15 
380.52 
381.13 
383.92 
387.72 
390.26 
391.73 
391.84 
391.65 
391.12 
390.35 
389.98 
389.70 
389.28 
388.43 
388.02 
387.70 
387.49 
387.61 
387.56 
387.48 
386.90 
386.66 
386.37 
386.45 
388.06 
390.06 
390.66 
390.56 
390.91 

PZ-2E 
24-hr 

average 

380.63 
380.35 
380.66 
380.98 
382.79 
385.31 
386.89 
388.14 
388.60 
389.00 
389.00 
388.88 
388.91 
388.93 
388.82 
388.20 
387.73 
387.53 
387.42 
387.51 
387.58 
387.58 
387.20 
387.08 
386.83 
386.86 
387.80 
389.10 
389.68 
389.76 
390.10 

PZ-3E 
24-hr 

average 

379.49 
379.23 
379.51 
379.86 
381.42 
384.12 
385.90 
387.33 
387.95 
388.41 
388.58 
388.60 
388.63 
388.64 
388.56 
387.83 
387.23 
387.04 
386.85 
386.98 
386.93 
386.91 
386.63 
386.41 
386.14 
386.15 
387.28 
388.74 
389.30 
389.44 
389.80 

PZ-4E 
24-hr 

average 

381.33 
381.04 
381.37 
381.89 
383.49 
386.33 
388.50 
389.93 
390.38 
390.57 
390.32 
389.87 
389.65 
389.40 
389.20 
388.55 
388.14 
387.91 
387.71 
387.82 
387.78 
387.72 
387.30 
387.07 
386.78 
386.81 
388.10 
389.51 
390.37 
390.45 
390.85 

GPM Gallons per Minute 
avg Average 
WL Water Level 

WGK RCRA AOC April 19, 2004 



March Average Daily Water Level Readings 
Sauget Area 2 Groundwater Migration Control System 
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Month (days) 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 1 - WATER LEVEL AND PUMPING RATE DATA 

WATER LEVEL AND PUMPING RATE 

DATA TABLES AND PLOTS 

APRIL 1 to 11, 2004 
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April Water Level Data 
Sauget Area 2 Groundwater Migration Control System 

Date 

4/1/2004 
4/2/2004 
4/3/2004 
4/4/2004 
4/5/2004 
4/6/2004 
4/7/2004 
4/8/2004 
4/9/2004 
4/10/2004 
4/11/2004 

Total 
Combined 

Flow 

GPM avg 
over 24 hrs 

683.75 
669.54 
682.79 
719.57 
747.69 
775.74 
792.46 
788.02 
811.06 
837.97 
868.68 

River Stage 
Average 

Level 

Daily WL 
avg 

399.34 
399.63 
399.34 
398.58 
398.02 
397.47 
397.16 
397.24 
396.76 
396.24 
395.60 

Average Daily Water Level Readings 1 

PZ-1S 

24-hr 
average 
391.47 
391.74 
391.78 
391.55 
391.46 
391.30 
391.76 
391.98 
391.71 
391.48 
391.20 

PZ-2E 

24-hr 
average 
390.45 
390.84 
390.99 
390.91 
390.91 
390.90 

389.34 

PZ-3E 

24-hr 
average 
390.27 
390.57 
390.72 
390.66 
390.64 
390.60 
390.57 
390.59 
390.47 
390.35 
390.26 

PZ-4E 

24-hr 
average 
391.45 
391.67 
391.82 
391.63 
391.59 
391.38 
391.44 
391.41 
391.28 
391.11 
390.66 

GPM Gallons per Minute 
avg Average 
WL Water Level 

(blank cell) System dovm. 

WGK RCRA AOC April 19,2004 
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April Average Daily Water Level Readings 
Sauget Area 2 Groundwater Migration Control System 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 1 - WATER LEVEL AND PUMPING RATE DATA 

WATER LEVEL DATA 

EXTRACTION WELLS EW-1, 2 and 3 

PIEZOMETERS PZ-1 N/S, PZ-2 E/W, PZ-3 EA/V and PZ-4 E/W 

EXISTING MONITORING WELLS B-21B, 25B, 26B, 27B, 28B and 29B 

EXISTING MONITORING WELL GM-27B 

FEBRUARY To APRIL 2004 

File Kr041604 April 19, 2004 
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CONSTRUCTION RECORDS 

SCREEN ELEVATION SUMMARY 
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Summary of Screen Intervals for Pumping Wells, Groundwater Piezometers, and Monitoring Wells 
Sauget Area 2 Groundwater Migration Control System 

Well ID 
Pumping Well 
EW-1 
EW-2 
EW-3 
Groundwater Piezometers 
PZ-1N 
PZ-1S 
PZ-2E 
PZ-2W 
PZ-3E 
PZ-3W 
PZ-4E 
PZ-4W 
Existing Monitoring Well 
B-21B 
B-25B 
B-26B 
B-28B 
B-29B 
GM-27B 

Screen Interval (NGVD) 
top 

369.02 
377.03 
364.08 

364.70 
367.68 
364.79 
367.32 
367.72 
369.23 
368.27 
368.89 

389.27 
388.05 
384.02 
383.98 
390.06 
361.24 

bottom 

285.82 
308.53 
289.28 

289.70 
292.68 
289.79 
292.32 
282.72 
284.23 
288.89 
288.89 

379.27 
378.05 
374.02 
373.98 
380.06 
341.24 

WGK RCRA AOC April 19, 2004 
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W.G. Krummricii Plan 
Sauget, Illinois SECTION 1 - WATER LEVEL AND PUMPING RATE DATA 

WELL LOGS AND 

CONSTRUCTION RECORDS 

EXTRACTION WELL EW -1 
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^aso^Utefl 
GROUNDWATER MONITORING WELL "^.W \. 

SITE NAME: :V/Iv^^V Z- v f f L g , LOCATION: Sfh/i^CT -XL. 
CLIENT: '^c V u - n i \ SURFACE ELEVATION: 

GEOLOGIST: AA f \ , y f > b a l t . NORTHING; EASTING: 

DRILLER: :V ^ A n r \ - v ^ c ^ ^ I STATIC WATER LEVEL: ' - COMPLETION DATE: 3 V x ) t , 2.i^\,i 

•KSi. u 

FT. BGS. 

TYPE OF SCREEN 

SCREEN SLOT SIZE (ia) 

SIZE OF SAND PACK _ 

AMOUNT OF SAND 

'•.'ti-^vr,g.fy!.rv... <-^,.rXe<:^ S i ^ J •,/\rt:ri.-'^-P-
n /^i4-^ 

KjO K'-/c. •' Cr-rrr-^ & f 7 ^^^ 

K.//fr 

•BOTTOM OF SCREEN DEPTH I S L O 

•BOTTOM OF WELL DEPTH 1^(0.2 

•BOTTOM OF FILTER PACK 
•TYPE AND AMOUNT 
OF BACKFILL 

FT. BGS. 

FT. BGS. 

FT. BGS. 

TOTAL DEPTH OF BOREHOLE 

NOTE. DEPTHS MEASURED PROM t»OUND SURFACE 



Golder Associates 
F i e l d B o r i n g L o g 

DEPTH HOLE 41M_ <=; (re: ^ ẑ êe-̂  i~ 
-r./={iBLs ~nrr\.\^ 

JOB NO. /72^-*^!^0^ PROJECT _ 

DEPTH SOIL DRILL I ^ t> GA INSP. f \n t ^ - DRILLING METHOD 

DEPTH ROCK CORE _ " " W E A T H E R J ^ 6 = £ J _ _ _ DRILLING COMPANY Lf\^H^, 

N 6 . D I S T . S A . J r U 0 . S A . J l TEMP. ' • ^ O - ^ ' DRILL RIG fe^^Y/g,U& & e i E - DRILLER C . S f c - g o f e ' ^ 

DEPTH WL. 

TIME WL, -

TEMP. 

HRS. PROD. 

HRS. DELAYED 

WT. SAMPLER HAMMER . 

WT. CASINO HAMMER — 

D R O P . 

DROP. 

BORING NO. 

SHEET f 

SURFACE ELEV. 

DATUM t a g g y i - l t 

^ \ l / - \ 

OF - 4 £ -

STARTED ' 0 ? e O / 5 ' - 2 0 - & " ^ 

COMPLETED ^ i £ f i 3 1 
I tME |J>A1i 

SAMPLE TYPES 
A.S. A U G » S A M I U 
e s . CHUNK » A M » U 
0 . 0 . DRIV l O f l H 
D A DENISON S A M P U 
F i HTCMER S A U P U 
II.C. . ROCK c o n • 
S.T. SLOTTEOTUK 
T.O. 7 H I N * I A l L n ) , 0 P B I 
T.P. T H I H W A U E U n S T D N 
W A WASH 8 A M H E 

Bl 
M 
C 
CA 
C l . 
CUT 
F 
FRAO 
01. 
LTD 

U 

• L A C K 
ttnowN 
C O A W E 
CASINO 
CLAY 
CLAYEY 
FINE 
FRAQMENTS 
OKAVEL 
LAYERED 
U T T I E 

A B B R E V I A T I O N S 

M 
HK; 
MOT 
NP 

PH 
PM 

RES 
RX 

MEDIUM 
MICACEOUS 
MOTTLED 
HOH.PLASTK: 

PRESSURE-MANUAL 

RESIDUAL 
ROCK 

SA 
SAT 
50 
SI 

TR 
WL 

Y 

SAMPLE 
SATURATED 
SAND 
SILT 

TRACE 
WATER LEVEL 

S O I L 

YELLOW 

DESCRIPT ION -
• m A c r - 0 . t « 
• v m c - » . > i « 

MiATTVcoDnmr Kowa 

vcnv LOOSI VLS 0 4 

RANGE OF PROPORTION 
-sOMf- - H . J c m 
- U V . 30-ftO« 

ELEV. 
DEPTH 

DESCRIPTION 
BLOWS 

" f i 
SAMPLES 

HAMM. BLOWS lEC., SAMPLE DESCRIPTION AND B O R I N G NOTES 

- 2 

r 4 

O ' - O - 4 - , <^ _ 0 > c C a A / ^ - U - j L ^ ' i l ^ ' v ^ 

t - i / a v \ r l . ^ / y g h - U o c S , •M».-,r.(K! 

C f - ^ < ; ; s A s r A fc.-^ C U L p j j l - ^ x ^ k T ^ 1 rt"ttsi 
b i r ^ a ^ . ^ l y . : ^ ^ i ^ l W C . i y ^ ^ r r > l S ( L T -— • ' - " ' ' 3 > \ -M-J—JI * I r i l l — I t t ' ' I 

f " - ^ . " - ^ " ^ - ^ r ) l i - H - U , Oiry^AM^y r ,T eU*v\Ui 

^ • o BtAcA'^ cj ih\e^ ->>»l i'r^^-L»nl< 

r ^ 

rll? 

r [ Z 

r i f 

rlt. 

rw 

r^iO 

-12_ 

'^ S 2 iae .̂;/̂ ^ 
t u J ^ 

C^^iu^a*^, i j v t g e . . 

F - C sft-t.tK '-^ tjj-t^l» 
<e..yW m u l J ^ , .* \ .a^~tJ 

^feT 

5/z3 /o -^.p" 

U.!^ 

http://N6.DIST.SA.JrU0.SA.Jl


Golder Associates 
Field Boring Log 

DEPTH HOLE TTF JOB NQ. h T . ^ ' t i t l ^ U PROJECT 

DEPTH SOIL DRILL ^ > «P- OA INSP. DRILLING METHOD 

DEiPTH HOCK CORE WEATHER DRILLING COMPANY _ 

NO.DIST.SA UD.SA TEMP. DRILL RIG 

DEPTH WL HR8. PROD. WT. SAMPLER HAMMER 

TIME WL HR8- DELAYED WT. CASINO HAMMER -

srTE" t-i- firo^fr 
c A ^ u s T-gyaL. 

DRILLER 

DROP 

DROP 

SURFACE ELEV. 

DATUM 

STARTED. 
TIME 

COMPLETED. 

SAMPLE TYPES 
A A A U 6 « SAMPLE 
C A CHUNK SAMPLE 
D O . DRIVE 0 P « 
D A D E H O O N S A M P U 
F A PITCHER S A H P U 
R £ . ROCK CORE 
• .T . S L O T r e O T M E 
T O . T H I t » W A l i E 0 , O P B I 
T.F. T H t f t W A a E O i P B T O M 

W A W A S N S A M F U 

BL 
BR 
C 
CA 
CL 
CLT 
P 
FRAO 
OL 
LTD 

U 

BLACK 
BROWN 
COARSE 
CASINO 

CLAY 
CLAYEY 
PINE 
FRAaMEHTS 
OAAVEl 
LATtRCO 

i iroE 

A B B R E V I A T I O N S 
M 
MIC 
MOT 
MP 
DO 
ORG 
PH 
FM 
R 

RES 
RX 

MEDIUM 
MICACEOUS 
MOTTLED 
HON.P lASnC 
ORANOE 
ORGANIC 
PRESSUREWORAUUC 
FRESSURE*<AHUAl 
RED 

RESIDUAL 
ROCK 

SA 
SAT 
SO 
SI 

srr 

TR 
WL 
WH 
Y 

SAMPLE 
SATURATED 
SAND 
SUT 
SILTY 

TRACE 

S O I L 

W E N m r OP HAMMER 
YELLOW 

DESCRIPTION -
•TRACT - 0 - 1 . % 

KLATIVt DfffMTY FLOWS 

COMPACT CP lO-SO 

VENT DENSE VDN SO 

RANGE OF PROPORTION 
-SOMT* - 1 2 - 3 0 % 
•••No- • » M » 

f lFM FM MOLDS 

VERYSIVF VST THUMBNAI.F40CNT 
HARD H RESISTS T M M W W . 

DESCRIPTION 
BLOWS SAMPLES 

HAMM.BLOVVS o e r - ^ SAMPLE DESCRIPTION AND BORING NOTES 

r 2.t 

r^lff 

7^8 

-1/0 

7 - 5 ^ 

i-H 

r% 

rsjj 

- ^ 

T^Z 

"H 

•&A-M£: fir2> fir&rv^ 

^ .>A4TT^ 2.% , b^<Lff-vrv..Cl 

• i.v<jr" • s * \ ^ r L g•<t.<^4•eu^^" 
'' • V f c - t - C - t t l " ) ' ^ ^ 

J ^ 

2.< 

"V 

J ^ 



DEPTH HOLE f % h JOB NO. t X 7 i '^IDt>\e PROJECT 

DEPTH SOIL DRILL . ' ? U OA INSP. DRILLING METHOD 

DEPTH ROCK CORE 

NO.DIST.SA. 

DEPTH WL. 

TIME WL. -

Golder Associates 
F ie ld Bor ing Log 

C f t ^ l ^ TPB t ^ 

. U D . S A . . 

WEATHER 

. TEMP. 

HRS. PROD. . 

DRILLING COMPANY 

DRILL RIG 

HRS. DELAYED -

WT. SAMPLER HAMMER . 

WT. CASINO HAMMER — 

DRILLER 

DROP 

DROP 

BORING MO. " g r V ^ / t 

SHEET " ^ OF ^ 

SURFACE ELEV. 

DATUM 

S T A R T E D . 

COMPLETED. 

SAMPLE TYPES 
A A AUOER SAMPLE 
C A CHUNK SAMPLE 
D A DRIVE OPEN 
D A DENISON SAMPLE 
F A PnCHER SAMPLE 
R.C. ROCKCORE 
S.T. SLOTTED TUBE 
T.O. THIH-WAUED.OFEN 

W A WASH SAMPLE 

BL 
BR 
C 
CA 
CL 
CLY 
P 
FRAO 
OL 
l Y O 

U 

BLACK 
BROWN 
COARSE 
CASINO 
CLAY 
CLAYEY 
PWt 

LAYERED 

A B B R E V I A T I O N S 
M 
MIC 
MOT 
NP 

ORO 
PH 
PM 
R 

RES 

MEDVM 

MICACEOUS 
H O n L E D 
NON-FIASTB 

OROANIC 

RED 
RESIDUAL 

SA 
SAT 
SO 
SI 

SM 
TR 
WL 
WH 
T 

SAMPLE 
SATURATED 
SAND 
SILT 

SOME 

WATER LEVEL 

S O I L 

WEKiHT OF HAMMER 
YELLOW 

D E S C R I P T I O N -
-TRACT^ - 0 . ! • * 

- i rnu- - s . i 2 « 

RRATIVEOENimr MOWS 

VEFIY LOOSE VIS 0 « 

V tBYDtHSt VON SO 

RANGE OF PROPORTION 
-SOME- - 1 2 - 3 0 % 
- A N l r . 30 .30% 

HARD H RESgrS THUMSWAt 

ELEV. 
DEPTH 

DESCRIPTION 
BLOWra SAMPLES 

HAMM, BLOWS) n ^ n , 
- % 1 

SAMPLE DESCRIPTION AND B O R I N G NOTES 

i fC^€ fir^ A îSVtT 

- ^ 

rlpt> 

7b% 

i52.-lZ(e) Uvy-ie, 

F-G ^ft»ti>. V f e 
5enr>e, ^ , c «|-<xve.l, w«> 
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DEPTH HOLE i l > \ f i > JOB HO. B Z 3 '^ fe .Dt . PROJECT C ( T E (S. M^'^fi< 1 ^ 

DEPTH SOIL DRILL t ? { » OA INSP. 

DEPTH ROCK CORE WEATHER 

NO.DIST.SA UD.SA TEMP. 

DEPTH WL HRS. PROD. 

TIME WL HRS. DELAYED 

DRILLING METHOD -

DRILLING COMPANY 

DRILL RIG 

c ^ ^ u s . TOOU 
BORING NO. _ 

SHEET . 4 r . . 

gVA/l 

WT. SAMPLER HAMMER . 

WT. CASINO HAMMER — 

DRILLER 

DROP 

DROP 

SURFACE ELEV. 

DATUM 

STARTED. 

COMPLETED. 

SAMPLE TYPES 
A A AUGER S A U P U 

C A CHUHK S A M F U 

D.O. DRIVE OPEN 
D A DENISON BAMFIE 

- PA . PITCHER SAMPLE 

R C ROCKCORE 

S.T. S L O n E D T U B E 

T A T H I N W A U E n OPEN 
T.P. THINWALLED. PISTON 

W A . WASH S A M P U 

BL 

BR 

C 
CA 

CL 
CLY 

P 
F M O 

0 1 

LYO 

U 

•LACK 

BROWN 

COARSE 
CASINO 
CLAY 
CLAYEY 

F M E 
P H A O M E H T S 

ORAVEl 

LAYERED 

A B B R E V I A T I O N S 
M 

MIC 

MOT 
NP 

0 0 
ORO 

PH 
FM 

R 

RES 

RX 

MEDUM 

MK»CEOUS 

MOTTUD 
HON-PIACTC 
ORANGE 

ORGANIC 

PRESSURE-HYDRAUUC 

RED 

RESIDUAL 

ROCK 

SA 
EAT 

SO 

SI 
Si r 

SM 

TR 

WL 
WH 

Y 

SAMPLE 

SATURATED 

SAND 
SILT 
SILTr 

SOME 

TRACE 
WATER LEVEL 

S O I L 

WEKSHT OP HAMMER 

YELLOW 

DESCRIPT ION -
-TRACr - 0 • » 

SaATWIOiNHTY SLOWS 

RANGE OF PROPORTION 
-SOME- - 1 2 - 3 0 % 

SOFT S MOLDS lASAV 

FIRM FM MOLDS 

HARD H RESISTS THWMIIAa. 

ELEV. 
DEPTH 

DESCRIPTION 
SAMPLES 

HAMM. BLPWSI dEC^ 
-•%TI 

BLOV 

fell 
SAMPLE DESCRIPTION AND BORING NOTES 

7 0 

7 L 

r7 f 

r7fc 

7 7 ^ 

- • © 

r U 

4 * w e /\r5 fiifi^ 

r?4-

- % 

• t i 

"lo 
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DEPTH HOLE [ " ^ l ^ JOB HO 0 2 3 . ^ l , T 3 i > P R O J E C T ^ 

DEPTH SOIL DRILL \ ? t - GA INSP. 

DEPTH ROCK CORE WEATHER 

NO.DIST.SA UD.SA TEMP. 

DEPTH WL HRS. PROD. 

TIME WL HR8. DELAYED . 

S m r g_ ft^£pr "2- BORING NO. ^W\ 
DRILLING METHOD _ 

DRILLING COMPANY 

DRILL RIG 

C - f i H i J ^ Ttrt>C SHEET -g" OF 4 ^ 

WT. SAMPLER HAMMER . 

WT. CASING HAMMER — 

DRILLER 

DROP 

DROP 

SURFACE ELEV. 

DATUM 

STARTED. 

COMPLETED. 

SAMPLE TYPES 
A A AUGER SAMPLE 

C A CHUNK SAMPLE 
0 -0 . DRIVE OPEN 

D A DENISON SAMPLE 

F A PITCHER SAMPLE 
K O . ROCKCORE 

S.T. SLOTTED TUBE 
T.O. THIN-WALLED, OPEN 

T-P. T H I N W A U E D , PISTON 

W A . WASH SAMPLE 

BL 

BR 

C 
CA 

CL 
CLY 

F 
FRAO 

LYD 

U 

BLACK 

BROWN 

COARSE 

CASMO 

CLAY 
C U Y E Y 

PINE 
FRAOMEHTS 

LAYERED 

U T T U 

A B B R E V I A T I O N S 
M 

MIC 

MOT 
NP 

0 0 

PH 
FM 

RES 

RX 

MEDIUM 

MKACEOUS 
MOTTLED 

NON-FLASnC 
ORANOE 

PRESSURE-HYDRAULIC 

RESIDUAL 

ROCK 

SA 

SAT 

SD 
SI 
SIV 

TR 

WL 

Y 

SAMPLE 

SATURATED 

SAND 
SILT 
SILTY 

TRACE 

S O I L 

WATER LEVEL 

YELLOW 

D E S C R I P T I O N -
- T R A C f - 0 - fc% 

• i rm£- -s . ' i% 

MLATIVt DtNSITY S l o w s 

VERY LOOSE VLS 0 4 

O E N » OH 30-IO 

RANGE OF PROPORTION 
•SOME- - 1 2 . 3 0 % 

-A t« r - - 3 0 5 0 % 

VERY SOFT v s EXTRUDES 

STIFF ST THMMHOCMTS 

HARD H H E U S T S THUMiNAJL 

ELEV. DESCRIPTION 
BLOWS SAMPLES 

HAMM. BLOWS R c c ^ 
PER 6 IN " S j i 
FORCE) " 

SAMPLE DESCRIPTION AND B O R I N G N O T E S 

% 

• \ t 

r 

ri»t 

</t)ue A<, %tfcr 

ut 



Golder Associates 

F ie ld Bor ing Log 
i2U. 

I2!e. 
DEPTH HOLE 

DEPTH SOIL DRILL 

DEPTH ROCK CORE _ I ^ 

NO. DIST. S A . _ r t ) D . SA. J 

DEPTH WL . 

TIME WL i l l 

SoL.oT\-fv s rre ^ i¥^^ fr "2- BORING NO. _ 

SHEET ( ^ 

SURFACE ELEV. 

^V/> 
OF . 

JOB MO. P Z . ? ' ^ i p 'DJk PROJECT • 

OA INSP. y v ^ ^ f DRILLING METHOD _ 

WFATHgP l /C~^> DRILLING COMPANY 

. TEMP. V / O ^ - DRILL RIO g l U < ^ S e o S . P ^ < ^ DRILLER C S t O v j M DATUM / 5 > r a » » A . ^ v " - f 

HRS. PROD. 

HRS. DELAYED 

WT. SAMPLER HAMMER . 

WT. CASING HAMMER — 

DROP. 

: n . DROP. 

fiTARTFn/7?oa / S " - 2 P - o : . 

COMPLETED - O ^ O P ^ 

SAMPLE TYPES 
A A AUSER SAMPLE 
CA. CHUHK SAMPLE 
D .a DRIVE OPEN 
D A DENISON SAMPLE 
F A PITCHER SAMPLE 
RX . ROCKCORE 
S.T. SLOTTED TUBE 

TJ". THIH-WAUED, PISTOH 
W A WASH S A M F U 

BL 
BR 
C 
CA 
C l 
CLY 
F 
FRAO 
GL 
LYD 

U 

B U C K 
BROWH 
COARSE 
CASINO 
CLAY 
CLAYEY 
R N E 
FRAOMEHTS 
GRAVEL 
LAYERED 

Lir iu 

A B B R E V I A T I O N S 
M 
M K : 

MOT 
NP 
0 0 
ORO 
PH 
PM 
R 
RES 
RX 

MEDIUM 
MICACEOUS 
MOTTLED 
NON-PLASTIC 
ORAHOE 
ORGANIC 
PRESSURE-HYDRAULIC 

RED 
RESIDUAL 
ROCK 

SA 
SAT 
SO 
SI 
SIY 

WL 
WH 
Y 

-
SAMPLE 
SATURATED 

SILT 
SH.TY 

WATER LEVEL 

SOIL 

WEIGHT OF HAMMER 

YELLOW 

DESCRIPTION -
- T R A C T - 0 . ! . % 

V inV LOOSE VIS 0 4 

RANGE OF PROPORTION 
-SOME- - 1 2 - 3 0 % 

VERY SOFT VS EXTRUDES 

t v r r ST n v M M O C N T S 
VERY STIFF VST THUMSNAl P«)€NT 
HARD H RES«T5THtWeNAI. 

ELEV. 
DEPTH 

DESCRIPTION 
BLOWS SAMPLES 

HAMM. BLOWS REC^ SAMPLE DESCRIj>TION AND B O R I N G NOTES 

%H& (^ ^ ^ 
\\\o 

r l l 2 

r(:io 

IZ-l 

•iz-t 

•\2-\e 

rlLt 

r(3o 

r l^ l 

H3f 

riSt, 

C 17<f 

6^1^-13=.^ irW«icii<î  
t^ .uu iaYtAi. a « s ^ 

1+^-1 cilfev-e^., F - C 

y, t^tvOij <>J-vve. 

•P-c 2v-A./-e\ i 
iiMj_ 

• ^ / 2 - L g tf. AK.Ae.- - cw-^.... — ^ >wJ\-w-f>t»~.. • . '• f .£ . ! -<? V . t iMAf . . i . * i . r - 0 . . g . . l . . .^ 

'J 
^<». / 2 . - 7 ' •L<?.̂  I t^ f i . t&gi ./^t"f--U fcft^€.H I 

oi'>4.... ,'Jia.A.j. . l n - . i - < £ ^ok,h{.e^-£ —^ 

/ a ' S ' SAx.- t - . ' g i a.otr—;..-

/ ^ ' ^ ^tf lwA-f_. *^^ j : - UfV*/^ 

• a o S-g^^-sf , 

/ s ^ : ^ r w i t i - f t^o.^y r ie . . ! , rj>.-.^-^.t«'A 

: ..-f^-< t t .S f,- o 

U 

)3Sf r t fcG|s 
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GROUNDWATER MONITORING WELL £ v ^ ' ^ 

SITE NAME: S t?L \ j> -n f t . ' 5 \ - r e ( ^ LOCATION: 5 ^ 5 £ ^ . J ^ L , 

ONT CLIENT: ^,^o-npt SURFACE ELEVATl 

GEOLOGIST: \ ^ H<yt>t>Pc>- NORTHING: EASTING: 

DRILLER: :;X t*Jl>i^>>l.M<VKJ| | STATIC WATER LEVEL COMPLETION DATE: ( { - \ Z . ' V 2 , 

DRILLING •COMPANY: U W n g t g : DRILLING METHODS:' tPr^xJS, T C P l ^ 

LOCK 

CAP 

TOP OF RISER PIPE ELEVATION 

PROTECTIVE CASING I yes / no J 

GROUND SURFACE ELEVATION 

CONCRETE SEAL DEPTH 1- FT. BGS. 

^1 ^0 .2 .0 ' C^ '̂) 

DIAMETER OF RISER PIPE lin.l /o 

DIAMETER OF BOREHOLE (in.) J ^ 
TYPE AND AMOUNT 
OF ANNULAR SEAL 

F«ciA | . s - - S , D P-^ 66S |is» fttg^u^tXfjj 

I S ' 

/ D ' / 6 . 3 D 

2 J 3 , ( P S 

•71.75 

/ iO -O 

TOP OF SEAL DEPTH H / A FT. BGS. 

M / A 
M A 

FT. BGS. 

TYPE OF BENTONITE SEAL _ 

TOP OF SAND PACK DEPTH NifCtv>feftU ^ ^ t r t P m O K i 

CENTRALIZER ( yes / no 1 - TYPE _ 

TOP OF SCREEN DEPTH ' ^ ' ^ . " J L S FT. BGS. 

t ^ / ^ 

TYPE OF SCREEN 1 0 

SCREEN SLOT SIZE lin.l 

SIZE OF SAND PACK 

AMOUNT OF' SAND 

( ccSx^o^ <S ' ^ 4-/. 5 P" fefes") 

•BOTTOM OF SCREEN DEPTH 104-^ 

-BOTTOM OF V^ELL DEPTH ] } D . O 

FT. BGS. 

FT. BGS. 

— BOTTOM OF FILTER PACK N / f r M f rTUy^M.^ Ppf^lM^mfflMpT B G S . 

•TYPE AND AMOUNT . , / . ^ . _ • g-- , _ _ , 
OF BACKFILL N / f r N lA :Tu i ^ f r -> - f t y c » ! ^ \ , V n a » J 

TOTAL DEPTH OF BOREHOLE 

NOTE. DEPTHS MEASURED FROM GROUND SURFACE 



Golder Associates 

Fie ld Bo r ing L09 
DEPTH HOLE / f O JOB HO. C > g ^ - % 0 { ^ P R O J E C T 

DEPTH SOIL DRILL t ' P OA IM.OP / 1 / l A f / / DRILLING METHOD 

^o i . j . ^T i>=t - % \ r e . ft. 

^ - /V feLg - r t i a i l o ^ 
DEPTH ROCK CORE 

NO. DIST. S A . _ : r t ; D . SA. . 

DEPTH WL 

TIME WL. 

WEATHgP \ / A g I f tRLjg DRILLING COMPANY M - V A J f S 

. TEMP, • a t - 7 0 DRILL RIO bJC j f i l / i . StJlB 2.8' 

HRS. PROD. = 

. BORING NO. _ 

SHEET / 

SURFACE ELEV. 

' ^ \ A / 2 - , 

HRS. DELAYED 

WT. SAMPLER HAMMER . 

WT. CASINO HAMMER — 

DRILLER J . V lJ f tVJ<Vt f4 OATUM • 

DROP STARTED / ^ > f ) / W - 4 - 0 " 
« TM3f OAII 

DROP. - T T - COMPLETED. 

SAMPLE TYPES 
A.S. 
CS. 

03 . 
ra. 
RC. 
».T. 
T.O. 
T-P-
W A 

A U G H S A M P U 
CHUNK S A M P U 
D n V C O P C N 
DENISON S A U P U 
PITCHER S A M P U 
ROCK CORE 
SUOTTEO TVSC 
T H I N W A U E S l O P E N 

WASH S A M P U 

SI 
SR 
C 
CA 
CL 
CUT 
F 
PRAO 
OL 
LTD 

U 

SLACK 
SROWN 
COARSE 
CASMO 
CLAT 
CLATET 
FINE 
FRAOMEHTS 
ORAVEL 
LAYERED 

LITTLt 

A B B R E V I A T I O N S 
M 
MK 
MOT 
HF 

ORG 
PH 
PM 
R 
RES 
RX 

MEDIUM 
MKSACEOUS 
M O T T U D 
NON-PLASTB 

ORQANIC 

PRESSURE-MANUAL 
RED 
RESIDUAL 
ROCK 

SA 
SAT 
SD 
SI 

SM 
TR 
WL 
WH 
T 

SAMPLE 
SATURATED 
SAND 
SILT 

SOME 

WATER LEVEL 

SOIL 

T E a O W 

D E S C R I P T I O N -
TRAcr* -.o.»» 
- u m r - - i . ' j » 

MiATivf MNSirr suws 

RANGE OF PROPORTION 
- tour - i i - n m 
- A N D - - lO-SOH 

H A W H aESSTSTHUMSNAJl 

ELEV. 
DESCRIPTION 

BLOWS 

' r i 
SAMPLES 

HAMM. BLOWS BLO 
ETN PERETN 

;E1 
REC^ 

-'STT 
SAMPLE DESCRIPT ION ANO B O R I N G NOTES 

r z 

r ^ 

7 (^ 

- ^ 

r i D 

r<Z. 

^ 

-l(p 

Tii 

- Z D 

r l 2 _ 

D . 0 - 3 < > 0 SoP<- ,^ isK <ajU.. SlCri 

RyyiA. /<wvL w-tit-^ bfciasv/ ^ aKi/fj-e-rmi 

j - g . o - ' ^ i . o ^ ) s ^ ^ i i - ^ •»=> ^ ^ - i ^ sg-^tj-i silJFy 

4 ( . g - ^ g p ) /-.^n^flif g4- ^ r . S J > ^ ^ i > , At,-<Av«tMcV 

t.*<,'*-, 5;irf , frfr.^ 1-y 

i^tFWti 

( f J U i / v i A L S A - I ^ b \ 

S^i.- U S ' ') cgwy)At4-K tiuAAa, / t ^ - C . S f t ^ i ^ , 

- i z - fo f7-t-i-V> - P - c g.f>.vsi>\. v e t -

otr i«- ^ i s ^ L 
J3e/p» 6 'g ' ' •s,»i4 > ^ ^ - fa - l ^^ f * / . ^ c t i b f l ^ 

Ch. 7 j ? . T V ^/>J-J^A- fiir. c - jw i t o V t )^v.r>/^ 

y>«:cr^ - ^ t . g " ^ - .«>A.^Vt«> 

T •=. ^ ^ — / — • • - • • ' ' — • " — 

rSiLTT < U . ^ / / » ^ & 

'•»v .-Mow 25, pi 
«A/*ci. v t ^ r 

- baltw 25", oi'ftC ̂ ^ 

J t^s j '=^P f r - A & «»>&>< I /-ICT. C ^ f J - l i J g ^ 

^ l m > . i /DD^ -br- cr iUUec. ^ -h -HL^ iAe- f - c 

r . * i . ^ f t o-rUAvv,. .^ -ka /JO 4V-fer,s 
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DEPTH HOLE MSL JOB NO. O Z i - ' i U r > ( j - PROJECT fSOLAJTl ft - = ^ I V E g -

SURFACE ELEV. 

DEPTH SOIL DRILL I I O GA INSP. A M A H DRILLING METHOD . 

DEPTi!) ROCK r.ORF — WgATMgB \ < f t g i f t % a ^ DRILLING COMPANY 

N O . D I S T . S A . _ r U D . S A . J L TEMP. " Z ^ - " 7 0 DRILL RIO feUClRtfS E R t g " 2 ^ DRILLER •^T. >i/afc<.t<>ft«4nATllu . 

DEPTH WL HRS. PROD. •"" WT. SAMPLER HAMMER — DROP ' ~ STARTED 

BORING NO. . 

SHEET ^ -
^WZ 

SL 

TIME WL. HBS. DELAYED — . WT. CASING HAMMER . DROP = - COMPLETED • 

SAMPLE TYPES 
A.S. 
C S . 
0 - 0 . 
D S . 
P.S-
K O -
S.T. 
T.O. 
T.P. 
W S . 

AUOER S A M P U 
CHUNK S A M P U 
DWVEOPEN 
DENISON S A M P U 
PITCHER S A M F U 
ROCKCORE 
SLOTTED T U I E 
THIH-WALUD,OPEN 
THIN-WAaEO, PISTON 
W A S N S A M F U 

SL 
SR 
C 
CA 
CL 
CLT 
F 
FRAO 
OL 
LTD 

U 

BLACK 
SROWN 
COARSE 
CASINO 
CLAY 
CLAYEY 
FINE 
FRAOMEHTS 
ORAVEL 
LAYERtO 

U T T U 

A B B R E V I A T I O N S 
M 
MIC 
MOT 
NP 
0 0 
ORO 
PH 
PM 
R 
RES 
RX 

MEDIUM 
MICACEOUS 
MOTTLED 
N0NPLAST1C 
ORAHOE 
o n O A N K 
PRESSURE-HYDRAUUC 
PRESSURE-MANUAL 
RED 
RESIDUAL 
ROCK 

SA 
SAT 
SD 
SI 
SIY 

TR 
WL 
WH 
Y 

SAMPLE 
SATURATED 
SAHD 
SILT 
SILTY 

TRACE 
WATER LEVEL. 

SOIL 

W E B H T OF HAMMER 
YELLOW 

D E S C R I P T I O N -
•TRACT - o - t * 

LOOSE I S 4 t o 
COMPACT CP 10-30 

VERY DCNSE VDN 50 

RANGE OF PROPORTION 
-SOME- - H . * > % 

VERY SOFT VS f X T F U n S 
SOPT S MOLDS EASKV 

STVF ST THUWSMDCNTS 

HAFD H RESETS IHUMSNAS. 

ELEV. DESCRIPTION 
BLOWS SAMPLES 

I IHAMM. BLOWSI afr .^ SAMPLE DESCRIPTION AND B O R I N G N O T E S 

-i-V 

TlSf 

-n 

r30 

TZ2. 

r34-

r31? 

r 3 ^ 

r ^ 

H2. 

r¥^ 

^ i i : r f c j L f t ' ^ rtYD"« €.•<' 

\i) OKS" . (U,N, 

^ Wiif'-J 2 . ^ J t^T«v_ 

©Vw« 

3 ^ 

(^M") 

CvmnGs 

http://NO.DIST.SA._rUD.SA.JL
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•S&LAJT-V f t - • S l T T ' ( g . , 

e A & L ^ TPQL. Mi -
Ufv^vig 

BORING NO. . 

SHEET 3 ^ 

DEPTH HOLE l \ 0 JOB NO. f T J ^ - « f ^ j * - f e PROJECT 

DEPTH SOIL DRILL UC? OA INSP. ^ . M M " DRILLING METHOD _ 

DEPTH ROCK CORE . . . • " WEATMFR y ^ . H f t H . DRILLING COMPANY >..r^ n ^ < e . SURFACE ELEV. 

NO.DIST.SA.J:::_UD.SA. J l . TEMP, g , ^ " 7 0 ... DRILL Rio & V O f g \ f e g g i g ^.f^nn icp _X-ld!l&¥*9*»4ATUM 

DEPTH WL . HBS. PROD. ~~_ WT. SAMPLER HAMMER . 

TIME WL 

fa*^^-

HRS. DELAYED WT. CASINO HAMMER . 

D R O P . 

DROP-

STARTED . 

COMPLETED. 

SAMPLE TYPES 
A.S-

cs. 
O.O. 
D.S-
P.S. 
RC 
S-T. 
TJO. 

T.P. 
WA. 

- AUOER S A M F U 
CHUNK S A M F U 
DRIVE OPEN 
DENISON S A H P U 
PITCHER S A M P U 
ROCKCORE 
SLOTTED TUBE 
THIHWALLED.OPCH 
THMWAILED, PISTON 
WASH S A M F U 

m. 
BR 
c 
CA 
CL 
CLY 
F 
FRAO 
SL 
LYO 

U 

BLACK 
SROWN 
COARSE 
CASINO 
CLAY 
CLAYEY 
HHE 
FRAOMEHTS 
ORAVEL 
LAYERED 

LUTU 

A B B R E V I A T I O N S 
M' 
MIC 
MOT 
NP 

PH 
PM 
R 
RES 
RX 

MEDIUM 
MCACEOUS 
MOTTLED 
H O H ^ L A S n c 

RED 
RESIDUAL 
ROCK 

SA 
SAT 
SO 
SI 

vn. 
WH 
Y 

SAMPLE 
SATURATED 
SAND 
SILT 

WATER LEVEL 

S O I L 

WEIGHT OF HAMMER 
YELLOW 

D E S C R I P T I O N -
-niAcr - 0 . s* 
•n. lTTU- - S . » 2 * 

RELATIVE DENHTY BLOWS 

RANGE OF PROPORTION 
••SOMT . | J - 3 0 » 
-AND^̂  - ao-sou 

HARD H MSBTSIHUMBNAK 

ELEV. 
DEPTH 

DESCRIPTION 
BLOWS SAMPLES 

NO. TYPE ? E S « ( 
HAMM. BLOWS RE. 

PEPSIN " ^ I T T 
lEC.̂  SAMPLE DESCRIPTION AND B O R I N G NOTES 

r4S 

rSO 

rSz 

- 5 f 

r^t. 

r ^ S 

- feo 

- fez 

'-(A 

•bU> 

'-(hi 

6H.O -5i..o) tOff̂ adlr̂  

Cc D' . ^ 

•^^.(s*;) 

(S2.0 - iO«J,o ) Cp/npia-

UP) 

a>mfi(f^ 

\ 

N. 

\ 

\ 



Golder Associates 
Fie ld Bor ing Log 

DEPTH HOLE H O JOB NO. f ) Z i - * t U O t » PROJECT 

DEPTH SOIL DRILL H O GA INSP. WVtAt-^ 

DEl iTi t ROCK r.OPF WFATHFB s / A A , 

NO.D isT .SA._ :z ruD.SA. i r_ TEMP. • 2 ~ . ' S t - 7 0 

DEPTH WL HRS. PROD. 

TIME WL HRS. DELAYED 

DRILLING u c T u n n (^-<=VftUF. T P t t V . I D ' 

DRILLING COMPANY U V S M ^ 

BORING NO. ' ^ * ^ ? ~ 

SHEET ^ 

SURFACE ELEV. 

. OF 

DRILL RIG O.OC(gVS> C R i e ^ DRILLER J " , l O l K S t f n M ^ DATUM _ 

WT. SAMPLER H A M M E R ^ DROP STARTED. 

WT. CASINO HAMMER . COMPLETED. 

SAMPLE TYPES 
A S . AUOER S A M P U 
C S . CHUHK S A M P U 
D.O. DRIVE OPEN 
D S . DEHISON S A M P U 
P.S. PITCHER S A M F U 

S.T. SLOTTEOTI IM 
T.O. THINWALLED, OPEN 

W.S. WASH S A M F U 

SL 
SR 
C 
CA 
C l 

cur 
FRAO 
OL 
LYO 

U 

SLACK 
BROWN 
COARSE 
CASmO 
C U T 
CLAYEY 
PINE 
FRAGMENTS 
ORAVEL 
LAYERED 

U T T U 

A B B R E V I A T I O N S 
M 
MIC 
MOT 
NP 
0 0 
ORO 
FH 
FM 
R 
RES 
RX 

MEOUM 
MKSACEOUS 
M O T T U D 
H O N P I A S T B 
ORANOE 

ORSANK: 
PRESSURE-HYDRAUUC 
FRESSURE-MAHUAL 
RED 
RESIDUAL 
BOCK 

SA 
SAT 
SD 
SI 
SIY 

TR 
W L 
W H 
Y 

SAMPLE 
SATURATED 

SILT 
SKTY 

TRACE 
WATER LEVEL 

SOIL 

WEXSHT OF HAMMER 
YELLOW 

DESCRIPTION -
•TAACr^ - 0 . f i% 

RtLATIVl DfNnTT BLOWS 

RANGE OF PROPORTION 
- B O M T - 1 3 . 3 0 * 

C D N s n m c Y F M O i a n i B s u F i 

SOfT S M d O S EASILY 

HARD H RESISTS THUMBNAK 

ELEV. 

DEPTH 
DESCRIPTION 

BLOWS SAMPLES 
HAMM. BLOWS n c p ^ SAMPLE DESCRIPTION AND BORING NOTES 

r 7 o 

- 7 Z 

7t 

- 7 , y 

r 7 g 

r « 5 

r2fz 

-SJf. 

rSl, 

m^ 

r l o 

4 r - u J o O f i - ? ^ ' v - « ^ * ' * ^ i 

© 7 5 ^ 

+Wiin, <. 2 -/MtH -micU-

SlLTV <U.ft^ Le»\S 
^ 7? 
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Golder Associates 
Field Boring Log 

DEPTH HOLE 

DEPTH SOIL DRILL 

DEPTH ROCK C O R E . 

MSL 
JOB NO. C l g . 5 - ^ U P U PROJECT 

GA INSP. M - N H DRILLING METHOD 

WEATHER V f t f f . DRILLING COMPANY 

•SPt-UT-TPy -SITTcfe. BORING NO. _ 

SHEET - ^ 

gvA/ 
, OF . 

N O . D I S T . S A . _ ! r U D . S A . Z _ TEMP. ^ ' " T P DRILL RIG g < J O ( g \ l . ^ EJ? I F z E nn i i i F B . V . u q i U ^ m ^ t i „ 

DEPTH WL HRS. PROD. WT. SAMPLER HAMMER • DROP 

TIME WL 

SURFACE ELEV. . 

ATUM 

HRS. DELAYED . 

STARTED N » > 0 / n > * » - Q g • 

WT. CASINO HAMMER . DROP- COMPLETED. 
DAII 

SAMPLE TYPES 
A.S. 

cs. 
D.O. 

D.S. 

P S . 

R.C 

S.T. 

AUGER S A M P U 

CHUNK S A M P U 

DRIVE OPEN 

DEHISON S A M P U 

PITCHER 8 A M P U 

ROCKCORE 

SLOTIED TUBE 

THINWALLED. OPEH 

THIH-WALUD, P « T O H 

WASH S A M F U 

B L . B U C K 

BR BROWH 

C COARSE 
CA CASINO 
CL CLAY 

CIV C U Y t Y 

P FINE 

FRAO FRAGMENTS 

OL ORAVEL 
LYD LAYERED 

U U T I U 

A B B R E V I A T I O N S 
M MEDIUM SA 

MIC MICACEOUS SAT 

MOT MOTTLED SO 

HP HONPLASnC SI 

0 0 ORAHOE SIV 

ORO O R G A N K ; S M 

FH F R E S S U R E - H Y D R A U L K : T R 

PM P R E S S U R & M A N U A L W L 

R RED W H 

RES RESIDUAL Y 

RX ROCK 

SAMPLE 

SATURATED 
SAND 
SILT 

SILTY 

SOME 

TRACE 

WATER LEVEL 
WEKIHT OF HAMMER 
YELLOW 

S O I L D E S C R I P T I O N - R A N G E OF PROPORTION 
• 7 R A C r - 0 - B » -SOME- - 1 2 . 3 0 * 

- U T T L T - S . 1 2 * -ANDT^ -30-10% 

RI IATIVI DtNBITY BUnvS 

VCRV LOOSE VLS 0 4 

LOOSE LS 4 10 

COMPACT CF 10-30 
WNSC ON 30-SO 

VERrOENSC VDN M 

VfRYSOFT VS EXTRUDES 

SOFT S MODS EASa.Y 

FBM FM MOLDS 
SIPF ST THUMB BiOENTS 
VfRVSTPF VST TNUMSMML BflCNT 

H A W N RESETS THUMBNAK. 

ELEV. 
DEPTH 

DESCRIPTION 
BLOWS SAMPLES 

HAMM. BLOWS a c r . ^ SAMPLE DESCRIPTION AND B O R I N G NOTES 

- ° lZ . 

T n 

- ' = ( 1 

r^g 

r 'oo 

r 'oz 

Tlo^ 

not. 

'riot 

TllO 

rliZ. 

11^ 

- • • 

6obb\^jE, •ir *t» \x\'k. • 

• ^ f-t. S.Md, \>K.^, ( U - S 

© IIO FT 6)65 

Eg.\cnAJ loS'-tO'^ . ^ " ^ H ^ . gf '^ 
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GROUNDWATER MONITORING WELL ^^^y^ 

SITE NAME: 1 ^ ^ ^ Z ^ t T E ^ LOCATION: ^A\; 6>gT, J^LL 
CLIENT: >eru<^Tlft- SURFACE ELEVATION: 

GEOLOGIST:- - f>^ t-(-tofc>oU<~ NORTHING: EASTING: 

DRILLER: ^ ^ i^tCPJB^'^ STATIC WATER LEVEL: COMPLETION DATE: .3 '0, \ ie ^ o o j 

DRILLING COMPANY: U t ^ K ^ DRILLING METHODS: C J t ^ U ^ T C T J l — 

LOCK 

CAP 

TOP OF RISER PIPE ELEVATION 

PROTECTIVE CASING I yes / no ) 

GROUND SURFACE ELEVATJON 

1 1 FT. BGS. 

DIAMETER OF RISER PIPE lin.) 

DIAMETER OF BOREHOLE lin.) 

2 . " 'X:> 

IZr% 

M / i ^ 

TOP OF SEAL DEPTH ^ / A T FT. BGS. 

\ l \ ' l 

TYPE OF BENTONITE SEAL 

TOP OF SAND PACK DEPTH 

•CENTRALIZER ( yos / no I - TYPE 

-TOP OF' SCREEN DEPTH 

M / f f 

KL J ^ 
^ / A " 

FT, BGS. 

^ ( f i . S FT. BGS. 

TYPE OF'SCREEN 

SCREEN SLOT SIZE lin.) 

SIZE OF SAND PACK _ 

AMOUNT OF SAND 

Tpk.p. go-v: Wi^£^ ^Attrc-Ji 

n.p<i-0 
K! I f r bi. ê T-w>ir:>-̂  fertVux-TrgtA. 
W 

-BOTTOM OF SCREEN DEPTH ]^(fi r O 

-BOTTOM OF V\/ELL DEPTH f 3 L 3 

-BOTTOM OF FILTER PACK 
•TYPE AND AMOUNT 
OF BACKFILL 

Jd h 

FT. BGS. 

FT. BGS. 

FT. BGS. 

f / / r r 
TOTAL DEPTH OF BOREHOLE 

NOTE. OEPTHS MEASURED PROM GHOUND SURFACE 



Golder Associates 
Fie ld Bor ing Log 

DEPTH HOLE > S l t . > " JOB NO. ^ g ? ^^fti^tlfi. PROJECT 

DEPTH SOIL DRILL GA INSP. f J ' ^ h l r DRILLING METHOD 

DEPTH ROCK CORE WEATHER \ k ^ 

NOlDIST.SA UD.SA TEMP. \ f r ^ • 

DEPTH WL • HRS. PROD. 

TIME WL 

^1-^=- K. fVftEfr -2-
c-MbLJ: -pSL 

DRILLING COMPANY 

DRILL RIG 

L / ^ N g 

BORING NO. g t / i / - ' ? 

SHEET I OF L _ 

SURFACE ELEV. m ^ 

far>ffc(/5 t A \ t ORILLER C'g'KtfV&y OATUM f ; ^ ^ A ^ . ^ Z 

HRS. DELAYED 

WT. SAMPLER HAMMER . 

WT. CASINO HAMMER — 

DROP-

D R O P . 

STARTED P I S C O / / , - i - 0 3 

COMPLETED I ( P ^ Af ' lI'O. 

SAMPLE TYPES 
AS-
C.S. 
D.O. 
D.S-
P S . 
R£. 
S.T. 
T.0-
T-R. 
W i . 

AUOER SAMPLE 
CHUNK SAMPLE 
DRIVE OPEH 
DEHBON S A M P U 
PaCHER SAMPLE 

SLOTTED TUSE 
THINWALLED, OPEN 
THIHWALLED, PISTON 
WASH SAMPLE 

SL 
SR 
C 
CA 
CL 
CLT 
F 
PRAO 
OL 
LYD 

U 

S U C K 

SRovm 
COARSE 
C A S w a 
CLAY 
CLAYEY 
FINE 
FRAOMENTS 
ORAVEL 
LAYERED 

irm.E 

A B B R E V I A T I O N S 
M 
MIC 
MOT 
NP 

PH 
PM 
R 
RES 
RH 

MEDIUM 
MICACEOUS 
M O T T U D 
N O N P l A S n c 

PRE8SUHEMANUAL 

RESIDUAL 

SA 
SAT 
SO 
SI 

WL 

Y 

SAMPLE 
SATURATED 
SAHD 
SILT 

WATER LEVEL 

S O I L 

YELLOW 

DESCRIPT ION -
-TRACT-O-S* 
" u m £ - - S . i 3 « 

aSLATIViDBmTT BLOWS 

RANGE OF 
- S O M T - 1 2 - 3 0 % 
-MOT' • » i O % 

LUNIII IBM t 

HARD H 

P R O P O R T I O N 

MOLDS 

RE5BTS THUMBNAK. 

ELEV. 
DEPTH 

DESCRIPTION 
BLOWS SAMPLES 

HAMM. BLOWS Rcn SAMPLE DESCRIPTION AND B O R I N G NOTES 

b l t t k *vL(i- plJve 
i»^̂ V«•' s c 

.f? - 4 -4 -0 ) -U 
fa>We.V— C-L>rie:V g>v r~ •̂î -̂ ^̂ »^ 

f9T-r. a^-v^ - C S 

• ^ 
J J ^ -^ -Sft^ei-. 

- -L 

r t 

r 1̂  

-<l 

\o 

n 

5lLT Circle t/if/wti^jr 

4 o >A«.V fA i 

£ M S ^ 
/vt>- ' ts i 

/ 

i.Ar€v- b e ^ g i ^ 5 £ -

/ -a -̂ - 5 4 ' ; r.o»v-ia-,c-
. V . 

f ^ t . - ' x ^ \ rix>y^:-j.r- A-'-r-fL.,. a'.-^..'-i p^.<\'^ 

^. g ' ^o , . - ' - f f '. ̂ f - - f - , gL/v/' 

I f 

1-\U.f,S 

•;!.-Li^ •ft: O 4rf ' i , 'X- i g'-<-'̂  

- l^ 

r?<? 

rJT, 



Golder Associates 

Fie ld Bor ing Log 
DEPTH HOLE [ " 2 1 . 3 JOB NO. 0 2 - ^ ' ' f fe l^ fa PROJECT 

3EPTH SOIL DRILL ^ ̂ ' ' 3 OA INSP. DRILLING METHOD 

DEPTH ROCK CORE WEATHER DRILLING COMPANY _ 

NO.DIST.SA.: UD.SA. TEMP. DRILL RIG 

DEPTH WL. ' HRS. PROD. WT. SAMPLER HAMMER 

TIME WL HBS. DELAYED WT. CASINO HAMMER -

SiTgr ^ PH^-enV -?_ 
r . f ^ (?e- T-o-^ I 

BORING NO. 

SHEET g 

e.v>^ ^ 
, OF , 

DRILLER 

DROP 

DROP 

SURFACE ELEV. . 

OATUM 

STARTED. 

COMPLETED. 

SAMPLE TYPES 

C-S- CHUNK S A M P U 
D.O. DRIVE OPEN 
D S . : DEHISON S A M P U 
PS- PITCHER S A M P U 
R £ . ROCKCORE 
S.T. SLOnSDTUSC 

W-S. WASH S A M P U 

SL 
SR 
C 
CA 
CL 
CLY 
F 
FRAO 
OL 
LYO 

U 

SLACK 
SROWH 
COARSE 
CAsma 
CLAY 
CLAYEY 
F I H I 
FRAOMENTS 
ORAVEL 
lAYERCB 

unu 

A B B R E V I A T I O N S 

M 
MIC 
MOT 
NP 
DO 
ORG 
PH 
PM 
R 
RES 
RX 

MEDIUM 
MICACEOUS 
MOTTLED 
HOH^LASTie 
ORAHOE 
ORGANIC 
PRESSURE-HYDRAUUC 
PRESSURE-MANUAL 
RED 
RESIDUAL 
ROCK 

SA 
SAT 
SD 
SI 
SIT 

WL 

SAMPLE 
SATURATED 
SAHD 
SILT 
SILTY 

WATER LEVEL 

S O I L 

YELLOW 

DESCRIPTION -
- T A A C f - O . * * 

RELATWB DOtSITY BLOWS 

V f R r LOOSE VLS 0 4 
LOOSE LS 4 10 

DENSi DN SO-BO 

RANGE OF PROPORTION 
-SOME- - 1 J • 3 0 » 

VERY SOFT VB BXTRUOCS 

SIVF ST THUMB BCCHT5 ' 
V I R y r i P F VSI IMOMBHAB.WOINT 
HAFO H RESISTS THUMBNAB. 

ELEV. 
DEPTH 

DESCRIPTION 
BLOWS SAMPLES 

SAMPLE DESCRIPTION AND BORING NOTES 

z'ZA 

T^y 

r^8 

•3.0 

-"^^"L. 

1.4 

r2(? 

•SJ-

- ^ 0 

•f7 

-•4-4-

t4.i. 

^ f t r / i e : fir< f r ^ t ^ C 
— ^A-Ar ^ 

b-e-liT-o %z 

I 

£ L»xi-t~ 

^ '^^{(4i ' s^ 

-l=CSi K-

^ 4-4 -Tea C-cr\'\'~P£ c.'f" 

v f ^ J . X^ / t 
gfL-r^/ f= Sifri^Lb 



Golder Associates 
F i e l d B o r i n g L o g 

DEPTH HOLE l ? . l ' ' h JOB NO. O T ' Z 1 U PL PROJECT 

DEPTH SOIL DRILL - L S J - J G A INSP. DRILLING METHOD 

DEPTH ROCK CORE WEATHER DRILLING COMPANY _ 

waOIST.SA UD.SA. TEMP. DRILL RIO 

DEPTH WL HRS. PROD. WT. SAMPLER HAMMER 

TIME WL HRS. DELAYED WT. CASING HAMMER _ 

^ /Tg /z. A-egiV 2-
i n f i r ^ l g r T O O l — 

BORING NO. S " L ^ j i . 

SHEET -^ OF ^ a 

DRILLER 

DROP 

DROP 

SURFACE ELEV. . 

OATUM 

S T A R T E D . 

COMPLETED. 

SAMPLE TYPES 
A.S. 
C S , 
0 . 0 . 
D S . 

K H . 
S,T. 
T.a 
T,P. 

AUGER S A M P U 
C H U H K S A M P U 
ORWEOPEN 
DENISON S A M P U 

ROCKCORE 
SLOTTED T U I E 

WASH S A M P U 

•L 
BR 
C 
CA 

CLY 
P 
FRAO 
OL 
LYD 

, 
BLACK 
BROWN 
COARSE 
C A S m a 

CLAYCY 
FINE 
FRAOMENTS 
ORAVEL 
LAYERED 

A B B R E V I A T I O N S 
M 
MIC 
MOT 
HP 

PH 
PM 
R 
RES 

MEDIUM 
MICACEOUS 
MOTTLED 
NON-PLASTIC 

PRESSURE-HYDRAUUC 
PRESSURE4IANUAL 
RED 
RESIDUAL 

SA 
SAT 
SD 
SI 

TR 

vm 
Y 

SAMPLE 
SATURATED 
SAHD 
SILT 

SOME 
TRACE 
WATER LEVEL 

S O I L 

WEIGHT OF HAMMER 
YELLOW 

DESCRIPT ION -
-TRACT - 0 - W 

, - U T T U - - B ' 1 2 % 

MLAT1VI DENBnY BLOWS 

VEBYOtHSt VON SO 

RANGE OF PROPORTION 
-SOME- - 1 J . 3 0 % 
- M r -JO-BO* 

VERrSTVF VST THUMBN«APOENT 
HARD ' H RCSlSrS THUMBNAA 

DESCRIPTION 
BLOWS 

F C f n J l > L,^^€.t-,£, l« 

SAMPLES 

"P- ^ ^ " rF̂ o"RVJt ^ T T 
HAMM. BLOWS SAMPLE DESCRIPTION AND BORING N O T E S 

- ^ 

r'SO 

T ^ h 

- s ^ 

'-cy 

'.^i 

- Wo 

-o>z 

-Uh-

-\tk 

- Uh 

C * W L & Xi.Cr-

SlUTV 

(s^^y-i.o'^ (U*L&c 

f ' C - S f r T ^ ^ i , 1-r * » (•'• 

>-; 
I 

•*<<_ 

( < ^ . -fe-^- JS=£^ d-t-v<. t-f •Vto V . 
r j .l/^-w^ ••-'• F^^-C C l V l s l b ^ Kr-

l-vt'•<'- f' 
s ^ ^ " ^ 

^e-y-t-^-1 



Golder Associates 
F ie ld Bo r ing Log 

EPTH HOLE / 3 ( - 3 JOB NO. Q g - S q|ir>D(e PROJECT 

EPTH SOIL D R I L L t ? / - 3 GA INSP. DRILLING METHOD 

S l i r C fZ. f»regA-
r--AgLg TTbO'' 

EPTH ROCK CORE WEATHER 
I f 

O.DIST.SA.: UD.SA. TEMP. 

EPTH WI HRS. PROD. 

IME WL, — HRS. DELAYED , 

DRILLING COMPANY 

DRILL RIO 

WT. SAMPLER HAMMER . 

. WT. CASINO HAMMER — 

DRILLER 

DROP 

DROP 

BORING NO. ( > U J ^ 

SHEET ^ OF _ 4 E _ 

SURFACE ELEV. 

DATUM 

STARTED . 

COMPLETED. 

SAMPLE TYPES 
KS. 
:s . 
D.0, 
OS. 
PS. 
R C 
S.T. 
T.O. 
T.P. 

ws. 

AUGER S A M P U 
C H U H K S A M P U 
DRIVE OPEN 
DEHISON S A M P U 
PTTCKER SAMPLE 
ROCKCORE 
SLOTTED TUBE 

THIH-WALLEO, P « T O H 
WASH S A M P U 

SL 
SR 
e 
CA 
CL 
OLY 
F 
FRAG 
GL 
U D 

U 

BLACK 
BROWH 
COARSE 
CASING 

euY 

FINE 
FRAOMENTS 
ORAVEL 
LAYERED 

umE 

A B B R E V I A T I O N S 
M 
M K 
MOT 
HP 
OG 
ORO 
PH 
PM 
R 
RES 
RX 

MEDIUM 
MICACEOUS 
MOTTUD 
N0H-PLA6TIC 
ORAHSE 
ORGAHIC 
PRESSURE-HYDRAUUC 
PRESSURE-MAHUAL 
RED 
RESIDUAL 
ROCK 

SA 
SAT 
SO 
SI 
SIY 

TR 
WL 
WH 
Y 

SAMPLE 
SATURATED 
SAND 
SILT 
SILTY 

TRACE 
WATER LEVEL 

S O I L 

WEIGHT OF HAMMER 
YELLOW 

DESCRIPT ION -
-TRACT - 0 - »% 

RfLATIVBDIiniTY BLOWS 

RANGE OF PROPORTION 
•SOME- - 1 1 . 3 0 » 

VERY SOFT VS EXTRUDES 

BT»F ST THUMB tNOfHTS 
VERYSIW VST tHOMBNAA X O t H t 
HARD N RESISTS THUMBNAl 

ELEV. 
DEPTH 

DESCRIPTION 
BLOWS SAMPLES 

HAMM, BLOWS R C C ^ 
NO TYPE PER 6 IN % i T 

" • FORCE) * ~ 

SAMPLE DESCRIPTION AND BORING NOTES 

$ /HAe ^ S fr^einr 
7 0 

7U 

r 7 ^ 

rVb 

r l < 

7-^0 

rg2. 

- ^ i r -

i>e\=^ =i,v̂  +r ccHiUj 

t/f-m 

b^.' i>ft.,d ^ " ^ ^ - j - c - t ' ^ f c / a . . S ; 



Golder Associates 

Field Boring Log 
EPTH HOLE 1 1 1 > Z JOB NO. 0 •Z-'g f t e O b P R O J E C T 

EPTH SOIL DRILL L S I L ^ OA INSP. 

'EPTH ROCK CORE WEATHER 

O.DIST.SA. l uD .SA TEMP. 

•EPTH WL • HRS. PROD. 

IME WL HRS.. DELAYED . 

.svTc e^ f ^ ' s - ^ •:>_ 
DRILLING METHOD _ 

DRILLINO COMPANY 

DRILL RIO 

^A-g ig - Ten>t . 

WT. SAMPLER HAMMER . 

WT. CASINO HAMMER — 

DRILLER 

DROP 

DROP 

BORING NO. F - M -Q. 

SHEET ^ ~ OF Qr . 

SURFACE ELEV. 

DATUM 

STARTED. 

COMPLETED. 

SAMPLE TYPES 
AS. 
S J . 

nn 
D S . 
P A 
Rr. 
S.T. 
T.O. 
T P 
V S . 

AUGER S A M P U 
CHUHK S A M P U 
DRIVE OPEN 
DEHISOH S A M P U 
PITCHER SAMPLE 
ROCKCORE 
SLOTTED TUBE 
T H I N W A L U S , O P 8 l 

WASH S A M P U 

BL 
BR 
C 
CA 
CL 
CLY 
F 
FRAO 
GL 
LTD 

U 

SLACK 
BROWH 
COARSE 
CASIHa 

C U Y E Y 
PIHE 
FRAOMENTS 
ORAVEL 
UYERED 

unu 

A B B R E V I A T I O N S 
M 
MIC 
MOT 
NP 

ORG 
PH 
PM 
R 

RES 
RX 

MEOniM 
MICACEOUS 
M O n U D 
NON-PIASTIC 

ORGANIC 
PRESSURE-HYDRAUUC 
PRESSURE-MANUAL 
RED 
RESIDUAL 
ROCK 

SA 
SAT 
SD 
SI 

SM 
TR 
WL 
WH 
Y 

SAMPLE 
SATURATED 
SAHD 
SILT 

SOME 
TRACE 
WATER LEVEL 

S O I L 

YELLOW 

D E S C R I P T I O N -
-TRACT' - 0 . h% 
- u m r ' » B . i 3 % 

R B A T M DINBITY BLOWS 

RANGE OF 
-SOME" - i a . 3 0 « 
••AND- - 30 ->0« 

, LOnMBIINLV 

HAH) H 

PROPORTION 

RtSSISTHUMBNAB. 

DESCRIPTION 
BLOWS SAMPLES 

HAMM. BLOWS 
NO.ITYPE PER^S^.^.| 

SAMPLE DESCRIPTION AND B O R I N G NOTES 

:-7f-

^{^ 

i-n? 

- le io 

7 lo t 

^/t-Mg- A^ f̂eVn/(2' ^A-f)-

• T ~ 

•/Pf 

r/ufc 

~ i /C'S 

7 1(0 

' - I ' t ) 

- ! / < 3 



Golder Associates 

Fie ld Bor ing Log 
DEPTH HOLE \ y i i S JOB NO. f g 3 ' ? 1 < > C ^ PROJECT 

DEPTH SOIL DRILL L S I > 3 0 A INSP. / ^ t ^ DRILLINO METHOD . 

DEPTH ROCK CORE _ I Z . W E A T H E R _ _ i £ f c i ^ L _ DRILLINO COMPANY 

(O.D IST .SA._=T)D .SA._ I i rTEMP. V/*~^ DRILL RIG E>v l6> / ^^^S E ^ f g 

DEPTH » " HRS. PROD. WT. SAMPLER HAMMER Z l 

TIME WL = HRS. DELAYED — — 1 . WT. CASING HAMMER — 

BORING NO. _ 

SHEET C S -

F.W.9 I 
OF Je. 

DRILLER 

DROP 

DROP 

c. ^ jyyxeV 
— 
,— 

SURFACE ELEV. 

DATUM <& r f fVV^ 1 . c S \ > * * -

STARTEO 0 ^ 0 0 / ^ - y O i ' 

m COMPLETED / ^ C Q / p - / \ - ^ 

SAMPLE TYPES 
A J . 
C J . 
D.O. 
D J . 
P J . 
R,C 
S.T. 
T.O. 
TJ>. 
W J . 

AUGER S A M F U 
CHUNK S A M P U 
DRIVE OPEH 
DENISON S A M P U 
PITCHER S A M F U 

THIH4VALLEO,OPEH 
THIN4VAUEDIPISTDN 
WASH S A M P U 

BL 
BR 
C 
CA 
CL 

FRAG 
OL 
LYD 

U 

B U C K 
BROWN 
COARSE 
CASING 
CLAY 

FRAOMENTS 
ORAVEl 
LAYERED 

L I T T U 

A B B R E V I A T I O N S 
M 
M K 
MOT 
HP 
0 0 
ORG 
PH 
PM 
R 
RES 
RX 

MEDIUM 
MICACEOUS 
M O T U E D 
NON-PLASTK: 
ORANGE 
ORGANIC 
PRESSURE-HYDRAUUC 
PRESSURE-MAHUAL 
RED 
RESIDUAL 
ROCK 

SA 
SAT 
SD 
SI 
SIY 

WL 
WH 
Y 

SAMPLE 
SATURATED 
SAHD 
SILT 
SILTY 

WATER LEVEL 

S O I L 

WEIGHT OF HAMMER 
YELLOW 

D E S C R I P T I O N -
•TRACT - 0 . ft% 

RANGE OF PROPORTION 
"SOMT - 1 1 - 3 0 * 

VERT SOFT VS EXTRUOES 

HARD H BEOSTSTHUMBHAa. 

ELEV. DESCRIPTION 
BLOWS SAMPLES 

HAMM, BLOWS R C C ^ SAMPLE DESCRIPTION AND B O R I N G NOTES 

\t, djMAS-t *e<A. 

- - j l ^ 

-Hi 

l l - Q 

-./^L 

i-lH 

- i i -h 

. t c f 

7 l i0 

Ih 'L 

r /24 

- \ l ( r 

e ^ ^ i . - rv^>>t«s,,t^ 

f^-C S'^ '^b, f•^^'<-
S ^ 

C t tei> 1«?> Ir rC T -

(5 'A 

^ b a ^ S-orZ/h/U 
a ^ / 5 / - 5 f T ^ S 

fi 'ftai; -fe^413. 

</^7? 

3 

^ f "g & f ^ ' ^ O . '̂"•̂  it^-t^^^^'vXr 
r^icpi .^-t-j-- (;.ji/ <̂ -«x.vuoc.<o 

t M < c •fe... 
.ML. ^ . * ^y t ' . ' ^ i r> / • ^ • • " ^ 

f^cA'-./v.^v'-v t y 
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W.G. Krummricii Plan 
Sauget, Illinois SECTION 1 - WATER LEVEL AND PUMPING RATE DATA 

WELL LOGS AND 

CONSTRUCTION RECORDS 

WATER-LEVEL PIEZOMETER PZ - 1N 

File Kr041604 April 19, 2004 



GROUNDWATER MONITORING WELI ?^ ^ 

SITE NAME:- < ; , i , ' ^ LOCATION: 3.,JU>^/^ Lc^ ,J - t Uff.ulU-'^fi^k. 

CLIENT: s.\u\:. SURFACE ELEVATION: — 

GEOLOGIST: - S A ? NORTHING: EASTING: 

DRILLER: 7 , C ' ^ M ' Z . STATIC WATER LEVEL: COMPLETION DATE: 7 - ^ - f i 'S 

DRILLING COMPANYr^^V,,,;^^ DRILLING METHODS: ,,_<;•• fj^A T^4,^^^ 

LOCK 

CAP 

TOP OF RISER PIPE ELEVATION 

PROTECTIVE CASING 1 yes / no ) 

DIAMETER OF BOREHOLE (in.) 

rn\^ftA*> r'liA et 
s ^ 

GROUND SURFACE ELEVATION 

-ZjiL 

Jijil 

'R»„-i.i,"k,> fC, -T &<«>vT 

M^.6 

TYPE OF BENTONITE SEAL W>A t X tUV.!^ C W . 

S-H.o TOP OF SAND PACK DEPTH 

CENTRALIZER ( yes / ( ^ o ^ - TYPE 

TOP OF SCREEN DEPTH SQ.O* 

-̂ =L 

= :•: TYPE OF SCREEN "^5 f f i I ^ 

SCREEN SLOT SIZE (in.l 

SIZE OF SAND PACK 

AMOUNT OF SAND 2.•^ vCO Hx, L , S 

BOTTOM OF SCREEN DEPTH 

BOTTOM OF V/ELL DEPTH 

l^^X.6' 

1?2.6 

"" BOTTOM OF FILTER PACK 

TYPE AND AMOUNT 
OF BACKFILL 

/ ^ 2 . d 

R2.& 
TOTAL DEPTH OF BOREHOLE 

FT. BGS, 

FT. BGS, 

FT. BGS. 

FT. BGS. 

FT. BGS. 

FT. BGS. 

FT, BGS. 

NOTE: DEPTHS MEASUHED FROM GBOUND SURFACE 



Golder Associates 
F i e l d B o r i n g L o g 

DEPTH HOLE t 2 6 > S " ' JOB NO ^ g C / T X PROJECT ( r \ < ^ ?»2 X x S W / . ; . - f f a A 

DEPTH SOIL DRILL J 2 f e l £ ' 0 A INSP. r t i t > DRILLING METHOD M j l l t f / R i / f l ^ Q Z ^ t C r 

DEPTH ROCK C O R E _ r _ WEATHER "P d \ o i ^ / DRILLING COMPANY R £ J ! > . 

N O . D I S T . S A . 2 3 . U D . S A . ! ^ V E M P ' f i A t ^ » a ^ DRILL RIG ^ ^ ^ 7 5 " ' DRILLER / ^ C c ^ * ^ 

DEPTH WL. V\.Ci \ C r S , • HRS. PROD. ^ WT. SAMPLER HAMMER / ^ " ^ / < DROP ^ - ^ 

"••'ME WL I L _ HRS. DELAYED _ : : 1 WT. CASINQ HAMMER ^ ^ D R O P _ _ _ Z _ _ _ _ 

. BORING NO. r \ * ' * * 

. SHEET t OF - ^ 

, SURFACE ELEV. I ! 

DATUM -

STARTED 
TNMF PATf 

COMPLETED ^ ^ V J S T / ^ / y CT 

1 SAMPLE TYPES 
A i , 
C i 
D A 
D«. 
ra. 
na 
». TJO. 
TJ. 
W.S. 

AUOER SAUPIE 
CHUNK U M P L E 
DWVEDfE I I 
D E H I C O N S A U n f 
nTCHERSAMfLE 
H u C A C U n t 
S L O I 1 fcu TUSt 

THIHWAlLED,ncTOK 

BL 
BK 
C 
CA 
CL 

. Ctr 
F 
FRAO 
OL 
uro 
U 

B U C K 
BROWN 
COARSE 
CASIHO 
CLAY 
CLWET 
FME 
FRAOMENTS 
ORAVB. 
LAYERED 

UTTLE • 

ABBREVIAT IONS 
M UEDIUU 
MIC MICACEOUS 
MOT R O T T U D 
NP H O H ^ L A S n C 
DO ORAHGE 
ORO ORGANIC 
FH FRESSURUIYDnAUUC 
PM PRESSURE,MANUAL 
n RED 
RES RESIDUAL 
RX ROCK 

SAMPLE 
SATURATES 
SAHD 
SILT 
SILTY ' 
SOME 
TRACE 
WATER LEVEL 
WEH3HT OF HAMMER 
YELLOW 

SOIL DESCRIPTION -RANGE OF PROPORTION 
- - T R A C t - - 0 . • » -SOME- - I J . J O * 
- U T T U - - • . 1 2 « -AND- .30.50% 

IVLAIWC DCHIITr KOW« CONStfTWCr FMOHPMXSURE 

VEffYlOOSe VLS 0 « VERY SOFT VS CXTRUDU. 
LOOSE i s 4 10 SOPT S MOLOklASLY 
COMPACT CP 10.30 FIRM FM MOWS 
DENSE o i l 30.S0 STVF ST THUMB SffSHTS 
V C i r r D 0 I S VON SO VSinrSTVF VST IHUMSMUlMDENT 

HAJO H MSBTS THUMBNAL 

ELEV, 
DEPTH 

- C 

- l O 

- I S 

- i o 

• 2r 

- l o 

- I f 

- H O 

- ' / £ ' 

- 0 

DESCRIPTION 
BLOWS 

' ' r i 

?H ô<? j f y iL j s . 

0 - T } V . .£o?r , <o A r / ^ , 

2 -
4 

•z 

JL 

1 H 

•7 

2-1 

— ^ cc-Of-j C o f t r s c X 

2 

SAMPLES 

N O . TYPE f E R - B - l l 

1 

2.^ 
TO 

2? 
1 1 

•: ? 

t 

55 i,̂ *'.* 

ss 

« 

ss 

ŝ 

ss 

« 

ŝ 

io 

H A M M . B L O W S R E P 

I F O R C E ) A T T 

i » ' , ^ ^ 

l . i , ^ . / 

^.»V'.>? 

z."».̂ >»y 

2.**.7,'*f 

» .» ,SZ 

2V 
ẐM 

^ \ t l 

" • % 'IH 

% SS

ID-

JS--

20-

% I h Jo-

V̂, I S JS 

i.i,T--S 

Si 

» 

ff 

i j i j M . a 

»ir.2*jo 

P*,,s-.,7,^i 

^ /̂z*. 

'^i'y 

'?'. •7^ 

<*0-

SAMPLE DESCRIPTION AND BORING NOTES 

CafT £t j / k . j ^ g ^ Sii .r(/Hfa) >w/ 
- f - / i - / . g j . ^ / A . ^ . T v c r < i - ^ ^ ^ 

S l t / v - C JC. t . ^ ^ a V . C 

;fret^t^e-s y ^ ^ o / j . 

kg<̂ t.̂ .>>e? Î Vfw-v < v ^ g t 

^»lf^. i>/CJ^. </e... t l AM Ul'S ^ / -^a^c 
r . < ! . ^ i - J < j . ^ « f V ' H ' A f .^A*..,..-^^/ <^^. 

3^4,-.̂ ^-.C A j 3.<>(>^g 
jTaVYsfA^Y) L^g - ^ , - ^ y r . - f t •>•& »»>» -Vr j.:/%e 

j/^>jt>r$'0 

betoprvCf StP-f-f 

^ts--

SD̂  

i:s--

^e<».-»>fs F«f>o-% 

j f en te »~'fet, i j f gQ , V , ^ . ^ . ^ fA^ l f ^ / 

( ae to^ t t .f. •to i; y^ r^ i^k /S i i ^ i i t ISf' i 



Golder Associates 

F i e l d B o r i n g L o g 
DEPTH HOLE \'3.U . ^ JOB NQ A r e . « v 2 PROJECT / T f i l J ^ ? ? ^ . i n - ^ I U 4 - h i T r \ 

DEPTH SOIL DRILL i Z t i T o A INSP. yV\ft P DRILLINO METHOD f^^A^ ^ " J 2 ^ ^ . ^ ^ ^ 

DEPTH ROCK CQBF WEATHgW ? C l a i / d y DRILLING COMPANY K < i b & A s 

N 0 . D I S T . S A . 3 i i u D . S A . J l _ TEMP. /^0>^•^ j jO. f D R I L L Ria ^ ^ £ 7 - f " DRILLER f O ^ O a f & / ' ~ DATUM .: I 

DEPTH WL / * ? • " Bf r^ •HR» PROD. " WT. SAMPLER MAUUFP ^ V l ^ H> DROP A u T O gTAPTcn / fe./7-<t3 

TIME WL T l HRS. DELAYED — Z WT. CASINQ HAMMER b d A DROP Z 

. BORING NO, r i * V 

SHEET __2L OF iL 

SURFACE ELEV. . 

TIME 5*V.» 
COMPLETED . n ^ S ' I b i t ^ - d J 

SAMPLE TYPES 
A.B. 
U S . 
SJO. 

ox. 
P X 
RJC 
S.T. 

t r . 

AUGER SAMPLE 
CHUHK SAMPLE 
DRIVE OPEN 
DEHISON SAMPLE 

ROCKCORE 

BL 
BR 
C 
CA 

- CLY 
F 

QL 

U 

BLACK 
BROWN 
COARSE 
CASWa 
C U Y 
CUYEY 
PIHE 
FRAOMENTS 
ORAVEL 

umx 

ABBREVIATIONS 

MIC 
MOT 
NP 
0 0 
ORO 
PH 
PM 
R 
RES 
RX 

MICACEOUS 
MOTTLED 
HOH^LASnC 
ORANGE 
OROANIC 
PRE$6URE41YDRAUUC 
PRESSURE-MANUAL 
RED 
RESIDUAL 
ROCK 

SA 
SAT 
5 0 
51 
SIT 
SM 
TR 
WL 
WH 
T 

SAMPLE 
SATURATED 
SAND 
SILT 
SILTY 
SOME 
TRACE 
WATER LEVEL 

SOIL 

WEIGHT O f HAMMER 
YELLOW 

DESCRIPTION -
/TRACT - 0 . R * 
- l i r t i s " - t . i j * 

MtLA-mi MNSITY ItDWS 

VERYLDOSE V U 0 4 
LOOK t s 4 10 
COMPACT Cf 10-SO 
OEKtE ON SO-SO 

RANGE OF PROPORTION 
- S O M I - - 1 1 . S O U 

vBiYSOFT V I B c r m i o o , 

n w nx MOLDS 

HAW H RESFTSTMUMPMl 

ELEV. 
DEPTH 

DESCRIPTION 
BLOWS SAMPLES 

HAMM.BLOVVS o c r . ^ 

" ° - " " 7F^5R'C'E1 - % V T 
SAMPLE DESCRIPTION AND B.0RIH6 NOTES 

- io 

- i f 

-IsT 

-SO 

- I f 

- 7 » 

• i r 

—/oo 

( ( 0 

I F 

T r 

17 
It 

•Zl 

*1i 

T T 
Z1 

3« 
5<? 

2f 

ST 

Sbi-

V A 

n. ss ff^>t,e,u ' !k^ 5A/'•^e AS Aipove 

i l is ?,I1,/7,»S- is-. t»e»-»r»\e? * o ' ' ' ^ g A-f-Y-
^ 

)^ $5 SJ.%L 7o- 3 < . > v ^ r / . S X J a a ^ C 

»r S5 ^kiSiOi*} 7S-- SA.>V-C *.< ^ka .»e 

K « t«>>8.S>t S ^ - S/ -p>~t A.:S A - t v ^ / f 

17 JS |K,27.2-J,J Ss*—t>eca?<^eg 'het\5g 4 far.i^VT 

- i S ' SS 

• ^ 

to 

TJ 

IZ 

f,»'.ii,»J » o - kfc^rr^s L^t^P'<c:f 4 ^r. t .^ei c^^^rser 
—/ <>'H )e * • •>' ' '- ' '^5 

5S F?,1S;|7,Z2 'ts- >»e«-a,>-vef Y>f>%5e 

SS rt,«ll7.»2 

SS 

ii 

iS,^V.,^-i 

^,z\^a} 

'It-

l<v- S<.rrLg <ts ^<>.^vF 

{•T-

RO-

- A l>''r 

be<.a:-A-gs Ji'. ben&e n.^ •TiA.i.c g. ^ fA^^r 

^•i-^-^^C t s .t,i...^.>e. 

L<; goL îVê g I U i i m 

http://N0.DIST.SA.3iiuD.SA.Jl_


Golder Associates 

Field Boring Log 
DEPTH HOLE J 2 f c - g : ' ^ JOB NO. / I r g f . 2 PROJECT M W 4 -? ± ~ y v j j j . , ^ x - i - : . . 

DEPT^l SOIL DRILL WSL OA INSP. i ^ f ty DRILLING METHOD H S A f ^ i A . ^ . . U ^ 6 ' ^ A ^ . 

DEPTH ROCK eOHP WEATHER P . I X a u / t . DRILLING COMPANY ^ £ b f 

N O . D I S T . S A ± f . U D . S A - ' ' l / i T E U p / * ^ ' * ^ t b ' i ^ DRILL RIG CM£ 7? 

DEPTH WL. J L l l O _ b : ^ - HRS. PROD. ~ WT. SAMPLER HAMMER < ^ 0 I <» 

BORING NO. P I * j o 

SHEET J OF _ 2 

A i . d , 

TIME WL. . HRS. DELAYED . WT. CASINQ HAMMER . 

DRILLER 

DROP n n f ^ 

DROP : ^ 

SURFACE ELEV. 

DATUM .: 

STARTED 

CO 

C')7'a3 
J I M I DATE , 

MPLETED Ll^l5Lx4=iS^-

SAMPLE TYPES 
A.S. 
O S . 

D-a 

P S . 

no. 

7J0. 

T A 

V S . 

AUGER SAMPLE 

CHUNK SAMPLE 
DRIVE D P a 

ROCKCORE 

THIHWALLED, OPEH 

THIHAVA l l lD , F U T O N 

WASH SAMPLE 

BL 
BR 

C 
CA 
CL 

. CLT 
F 

PRAO 
OL 
LYD 

U 

BLACK 
BROWN 

COARSE 
CASINO 
CLAY 

CLAYEY 
R H E 

FRAOMEHTS 
ORAVEL 
LAYERED 

UTILE 

ABBREVIAT IONS 

MOT 
HP 

ORO 

PH 
PM 
R 

RES 

RlC 

MOTTLED 
H0H.PLAST1C 

PRESSUh&HYDRAUUC 

RED 

RESIDUAL 

ROCK 

SD 

SI 

SM 

TR 
WL 

vni 
T 

SAMPLE 
SATUIUTEO 
SAHD 
SILT 
iiLTr. ' 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OF HAMMER 
YEUOW 

SOIL DESCRIPTION 
^KACr - 0 - R« 
-UTTU" - » . » M 

RANGE OF PROPORTION 

• 3040% 

MLATIVt DUiSTTT •LOWf* 

VERY LOOSE VIS 0 4 
LOOSE U 4 10 
COMPACT CP 10-30 
DENSE W 30-10 
VCHY DENSE VDN SO 

vEirrson' vs pcrmjoES. 
SOFT C kKJUAfASVf 
FMH PM MOLDS 
r rVP XT THUMIMDENTS 
VEfrVSTW VST THUt.VHAl.»IOENr 
H M D K REStsn T M M I N A L 

-}zo 

- izr 

DESCRIPTION 

1-! r \ ' ^ io r< . 

BLOWS 

' r i 
^dL. 

TT 

V. 

2? SS J,|»,27,?? 

HAMM. BLOWS 

' - / . A 

-A 

EZ 

- 1 1 

-A 

MS 

iio-

\-is-

SAMPLE DESCRIPTION AND BORING NOTES 

r./pv. w^et̂  \ , f^ ,^„ C L A ^ f i L ) ^ / 4/A.ce <!)+ 
A f . -T̂  & ^ . •^^ r » . . i i / j - . og-jT aS.nZ.'f JKr^.^ 

I s e^^/J'f.rs d U L i i f T 

\ 

file:///-is
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GROUNDWATER MONITORING WELL ^ ^ 5 

SITE NAME: j ^ , r & 2_ LOCATION: 6 i - I c ^ ) - (\) P̂ &̂ g> v ^ r 

CLIENT: . ^ 2 ^ ^ ^ , ^ SURFACE ELEVATION: 

GEOLOGIST: 3ih<L- NORTHING: EASTING: — 

DRILLER: g ~ ^ <?^ ,̂t. STATIC WATER LEVEL: ^ COMPLETION DATE: i - 2 : } " ^ ' 

DRILLING COMPANY: ' ^ ( ^ 
%r£S-. 

DRILLING METHODS: -o ,: : tr ^ \ ?^ ' 

LOCK 

CAP 

TOP OF RISER PIPE ELEVATION 

PROTECTIVE CASING ( yes / no 1 C f T f ^ L c C r ^ C \ t sh^ 

PEA GRAVEL OH SAND 

11 j« WEEP HOLE 

GROUND SURFACE ELEVATION 

CONCRETE SEAL DEPTH FT. BGS. 

DIAMETER OF RISER PIPE (in.) 

C^i '• / • - — D I A M E T E R OF BOREHOLE (in.) 

V 4 - TYPE AND AMOUNT > , f i f „ / _ X \ \ ^ ^ J -^ 
<A OF ANNULAR SEAL C^/vrt f f . - .g / • • ' o r i ^ - ^ C ^ . ^ . . ^ 

V O TOP OF SEAL DEPTH 

TYPE OF BENTONITE SEAL 3 ^ ' ' p - s ivs>g.-aatr'i-e- ( Z - l ^ p Z 

TOP OF SAND PACK DEPTH ^ 

CENTRALIZER 1 yes / S 5 - I - TYPE " ^ 

TOP OF SCREEN DEPTH - ^ ^ 

FT. BGS. 

FT. BGS. 

FT. BGS. 

= •:•: TYPE OF SCREEN ^o SUr ss 
SCREEN SLOT SIZE tin.) < i . O t a 

SIZE OF SAND PACK " , 
AMOUNT OF SAND '3<^ i^-^O ^ ^^-.^5. 

BOTTOM OF SCREEN DEPTH /:Za 

BOTTOM OF WfELL DEPTH 

BOTTOM OF FILTER PACK 
TYPE AND AMOUNT 
OF BACKFILL 

/5o 

; 5S 

FT. BGS. 

FT, BGS. 

FT. BGS. 

TOTAL DEPTH OF BOREHOLE 

I WOTE: DEPTHS MEASUHED PHOH OROUWO SURFACE 
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1 VS^SmSdes 
r iROI INnWATFR MOMTORINR WFI 1 P i ^ 

SITE NAME: S , j ^ p G~r'cS 
CLIENT: S^i jT,^ 

GEOLOGIST: />^ R F 

DRILLER: l " oth>~>t-

1 DRILLING COMPANY: •^ ££,-

LOCATION: V I - E^^T 1 
SURFACE ELEVATION: — | 

NORTHING: — 

STATIC VRATER LEVEL: — 

r 

EASTING: 1 

COMPLETION DATE: C •l<^' « 
DRILLING METHODS:- C 1 /H" / « J "^^^r 1 

CAP 

LOCK 

PROTECTIVE CASING t yes 

TOP OF RISER PIPE ELEVATION 

GROUND SURFACE ELEVATION 

A//V 

DIAMETER OF RISER PIPE (in.l 

DIAMETER OF BOREHOLE (in.j • 7 " 

hCf-kfiyrii / jTifi-^^iJ- ^ , r a J ~ 

TOP OF SEAL DEPTH 'V4 

TYPE OF BENTONITE SEAL cn]?^ 

)0-\ 

TOP OF SAND PACK DEPTH ^ ^ i 

•CENTRALIZER ( yes / ^ l - TYPE - ^ 

•TOP OF SCREEN DEPTH ' ^ S ^ 

TYPE OF SCREEN /O Sl^lr S£> 

Cy.Si i i SCREEN SLOT SIZE (in.l _ 

SIZE OF SAND PACK _ ^ _ 
AMOUNT OF SAND •=»'^'^ 5 0 S^ P*t^.^ 

•BOTTOM OF SCREEN DEPTH -n^ 

•BOTTOM OF WELL DEPTH I^ 
BOTTOM OF FILTER PACK ' >-"' 
TYPE AND AMOUNT ' 
OF BACKFILL ^ =̂  
TOTAL DEPTH OF BOREHOLE 

FT. BGS. 

FT. BGS. 

FT. BGS. 

FT. BGS. 

FT. BGS. 

FT, BGS. 

FT. BGS. 

NOTE: PEPTHS MEASUHED FROM GHOUWO SURFACE 
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^^Modol Ies 
0 - ; ! ? GROUNDWATER MONITORING WELI E i 

SITE NAME: ^ , T E ^ 6 -mCS LOCATION: f 2 - U/t̂ &V 

CLIENT: .5"oit,^T ' fc 
SURFACE ELEVATION: — 

GEOLOGIST: y'hj^K NORTHING: EASTING: 

DRILLER: ; ; c ^ ^ ^ i ^ STATIC Vi/ATER LEVEL: COMPLETION DATE: (^-/6-<33 

DRILLING COMPANY: l L ( ^ . J ^ DRILLING METHODS:' 6 3 ^ " t t j ^ ^ S i ^ ^ 

CAP 

LOCK 

PROTECTIVE CASING ( yes 

TOP OF RISER PIPE ELEVATION 

/ no 1 t O r ^ t ^ ^ p^l^^^ 

GROUND SURFACE ELEVATION 

DIAMETER OF RISER PIPE lin.l 

/ . p / | - DIAMETER OF BOREHOLE (in.l 

2" 

r 
/ * TYPE AND AMOUNT ( ' ' " ) , / J . - X 
V OF ANNULAR SEAL A y f ^ l g h >!& / / - ^ y v ^ ^ f - - ^ ^ T J - ^ 

TOP OF SEAL DEPTH ' /r 
C}hh 

\X .̂ 

' - H ' y 

TYPE OF BENTONITE SEAL . 

TOP OF SAND PACK DEPTH 

•CENTRALIZER ( yes / j^l - TYPE _ 

•TOP OF SCREEN DEPTH ~ ^ 1 ' 

TYPE OF SCREEN 

SCREEN SLOT SIZE (in.l 

SIZE OF SAND PACK _ 

AMOUNT OF SAND 

/Q ^Js^- ^S> 

iP.ota 

7( r ^ j O ^ h'h-iJ 

•BOTTOM OF SCREEN DEPTH 17 

•BOTTOM OF WELL DEPTH 

•BOTTOM OF FILTER PACK 
•TYPE AND AMOUNT 
OF BACKFILL ! _ _ 

W'. I l l 

11 

TOTAL DEPTH OF BOREHOLE 

NOTE: DEPTHS MEASUHED FROM GHOUWO SURFACE 

FT. BGS. 

FT. BGS. 

FT. BGS-

FT. BGS. 

FT. BGS. 

FT. BGS. 

FT. BGS. 



Golder Associates 
Field Boring Log 

DEPTH HOLE J M ^ ' k - ^ i o g NO A r C t - Z PROJECT ( J M C S - AiX.A^ j f > ^ X ^ s t ^ U J^- '̂s^ ^ 
DEPTH 

DEPTH 

NO. DIST. 

TIME WL. 

- ^ ^ j ^ = ^— .1 - - T , - . - • BOBIMfi Mfl P 2 . * U - * 

SOIL DRlLL la iO : i ; ;S lA INSP. H ( t f _ DRILLING METHOD AvJ^e f l t ^ ^ J f<^r*.r^ sHEET < OF .? 

ROCK CORE f 3 ^ WEATHER St/»>A_>. DRILLING COMPANY K £ a t SURFACE ELEV. " " 

.SAJ± .UD.5A.AA TFUP ^/O-.^ ^ 0 \ DRILL RIG C- / t ^g 7 5 ^ DRILLER 4 - : _ | i e t j J _ DATUM ~ 

WT. SAMPLER HAUMgB < ^ 0 ' ^ DROP P i ^ J ^ I , STARTFP^iO / h ' ) ^ ' ^% 

DROP — COMPLETED U t3 .&_ . i £ r i i : * t J 

DEPTH WL. M--Q P'SS • HRS. PROD. _ _ _ ^ 

1 - l S HRS. DELAYED " T - WT. CASINO! HAMMER ' ^ ^ ' ^ 

SAMPLE TYPES 
U t . AUOBt (AMPLE 
c i . CHUHK CAMPL£ 
D .a DmVEOPEN 
DJS. DENISON S A M H E 
PS. M T C H E n p A M n c 
I L C m C K C O R C 
S.1. SLOTTO T U U 
TJO. THIHAWALLED, OPEH 
T J . THIN4WALLED.nST0N 
WA. WASH SAMPLE 

• L a iACK 
BU BnowN 
C COARSE 
CA CASINO 
CL CLAY 
CLT CLATET 
F FINE 
PRAO PRAOMENTS 
OL ORAVEL 
LTD UYEREO 

U UTTIE 

A B B R E V I A T I O N S 
M MEDIUM 
.MIC MICACEOUS 
MOT MOTTLED 
NP NO^^nJUTIC 
DO ORANOE 
ORO ORQANIC 
PH PRESSU'n&HYDRAUUC 
PM PAESSURE-MANIML ' 

RES 
RX 

RESIDUAL 
ROCK 

SAMPLE 
SATURATED 
SAND 
SILT 
8B.TY 
SOME 
TRACE 
WATER LEVEL 
WEIGKTDF HAMMER 
Y E a o W 

SOIL DESCRIPTION -RANGE OF PROPORTION 
--TRACE--0. B« -70»«- - 1 2 . M « 
- i r n u - - K . u « -AND- •3«.S0« 

RELAT1VC D t m n r PtOWS 

VERY LOOSE VLS 0 4 
LOOSE \S 4 ID 
COMPACT ZP 10.30 
DENSE DH 30.10 
VEPYDENSE VDN SO 

VERT SOPT VS EXTPUOIS. 
SOfT S MOlDfciASS.Y 
nSM EM MOLDS 
STVF FT T>ttMSBaENTS 
VERTSTW VST THII.VHM1 HDENr 
HAPO H PES1STS1HUMWAE. 

ELEV. 
DEPTH 

- r 

- rt 

- l i " 

- i . 0 

- t f 

- 3 * 

- V " 

-HC 

- i d 

— <'€ 

DESCRIPTION 

(y<^^ i ) U t l i , . 6:g-ftL/gL-

( J_ ' \ ) [crsi i , , LfcwA 

• ^ . » - . * • 

V r i < = ^ . C"cv-Oi 51iJy 
Ua\t c\j^1, i--^^ ^ - ^ ' ~ ^ , 

C \ \ i ^ t ( ^oSOX*. v̂ S«"^i. 

k/t4-, ^£L>( : ' t i (L . . .T_^N 

( '? -?• ) •^ - f / ^v g r ^ y , 

de tes t , ^ i - ^ " . / , Jf-C 

• S - f > - t y * t , •c«- cUf • ' / • ! -

T f ' « M ."•Sf, l - ^ ' , 

BLOWS 

' r i 

T 

I ' 

i4 

2 

4* 

5 

i L 

IS" 
^8 

{5 

54 

<«» 

- ^ 

t S " 

SAMPLES 
H A M M . B L O W S a f C ^ 

S5 

lo 

11 

Si 

Si 

Si 

ss 

rs 

y$ 

l , > ; ^ > 

V>2| l 

?.?,2.3 ^V 

».',l|l 

?.^s:.f 

';i4^.Z 

?.2 i^J 

S3 J i ^ i ^ j l 

« 

Sf ̂  

?J3,8 

i^ i^Tji i 'D 

i4** 

2*1 

2 V 

'4̂  
_ * ! Z I 

irpfeF 
0 -

z h 

' b t i V 

iS'-

' % . 
* * ^ 

U A . 

"•y. t*! 

2 ^ 

^^S 

-if 

2*» 

•1^1^^- - - 'X^ks--

lo-

* *4* - , 
50 

SAMPLE DESCRIPTION AND BORING NOTES 

f ^ ^ S f 

V. UosP y c . f.£AVJSL / t .U ) £ ki<H<. 

UodSF^ ».v>?5f kYn^w, ^ . yjJoe>/5>|U-h/?/|) 

^ X v ' y v g AS A ^ a a ' J g ^ 

1 / . &!•/''• , i ^ P f . 4>/^ev-'V^ ^yAAAfvi • S A . - ' I / . 
5)U.T//»1C) ^ ^ 3 ^ 

Sb^i >..̂ ef ^/c.^ .̂ .̂ >./w <;:jr^ <X>qt>a/\ 

• M47-

<0 

^U' 

.To-

keta,l--wg.<- gh. / - ^ 

kct-aw^et CLA*^CCL) ^ / i f < c e ^ . 'H I 
£ i . ^ € ^ • \ ( t ^ l ~ . ^ / .^Av^ 

^ 

<« .>~e A.S A.4 .&^g 

ket^^tis <v't+>j CLA^iCL) ^^j -^-fuft S i . ^ - / 

r.>r><>v weTj ^yg..^r->iL>.f .̂ ^ sA^y^ •^)cr/'ML) 

i>e"Sr W e t . ^ ^ P - ) . ^ . - » r a av% . Y.A. |y>f f 7 " L>g»>r W e T ^ f c - 1 

fec«-j."».e:i f . •he. f . ^ f A l ^ t . / / 



Golder Associates 

Field Boring Log 
BORING Na. ^ 

OF 3 SHEET. 

DEPTH HOLE i l 3 . Q JOB NO. ftrfa>Z PROJECT A ^ r f V S . 

DEPTH SOIL DRILL l ^ i Q QA INSP. f ^ j?^^ DRILLING uCTHnn Pt -^*J^ A IL /A EoWyT 

DEP-̂ H ROCK CORE_=: WFATHFn -<.,m/\J DRILLING COMPANY !^E^0\ ^ - ^ SURFACE ELEV. 

NQ.DIST.SA.,25uD.S*.ni_ TEUP. Iftv^ SO'i DRILL RIG O ^ E - T ^ DRILLER ^- n e b ^ l DATUM .: 

DEPTH WL. t<^.0'&fe^ • HRS. PROD. ~ WT, SAMPLER HAMMER IHC^ npnp h ^ STARTED ^ ^ j . ' ^ ' . ! . ^ " ^ 

TIME WL. -aiC HRS. DELAYED , WT. CASINQ HAMMER , fV-^ 
ItME DATE 

DROP- COMPLETED H < ^ /6- '^-*>-? 

SAMPLE TYPES 
A.S. 
C 4 . 
D .a 
D,t. 
p * 

T * . 

AUCra SAMPLE 
CHUNK SAMPLE 
DRIVE OPEN 
DEHISON SAMPLE 

SLOTTED T U K 
THINWALLED, OPEN 

•L 
SR. 
C 
CA 
CL 

r 
FRAS 
OL 

U 

SLACK 
BROWN 
COARSE 
CASMQ 
CLAT 
CLAYEY 
PME 
PRAOMENTS 
ORAVEL 

UTTIE 

ABBREVIAT IONS 
M 
MIC 
HOT 
NP 
DO 
ORO 
PH 
PM 
R 
RES 
RX 

MEDUM 
MICACEOUS 
MOTILED 
N O N « A S T i e 
ORANOE 
ORGANIC 
PRESSU'RCHTDRAUUC 
PRE5SUR&MANUAL 
RED 
RESOUAL 
ROCK 

SA 
SAT 
SO 
SI 
SIY 
SM 
TW 
V»L 
WH 
V 

SAMPLE 
SATURATED 
SAND 
SILT 
Stt.TY ' 
SOME 
TRACE 
WATBl LEVEL 

SOIL 

WEKSHT OF HAMMER 
YELLOW 

DESCRIPTION -
/ - IRACr - 0 . » » 
- U T T L r - » . ! » 

VERTIDOSE VLS 0 4 
LOOSE LS 4 10 
COMPACT CP 10.30 
DENSE ON 3 0 ( 0 

RANGE OF PROPORTION 
-SOME- . 1 1 - 3 0 * 

VERT SOFT VS EXTRUDES 

p m i FM MOLDS 
s m s r THUMtSCIENIS 
VERYSTSP VST THUMRNU.MDENT 

J LEV. 
DEPTH 

DESCRIPTION 
BLOWS 

' r i 
HAMM.'BLOWS 

NO ITYPE PER B I N 
SAMPLE DESCRIPTION AND BORING NOTES 

rco 

r«J-

-?» 

r i r 

- t O 

- ? r 

ii3» 

_,«,; 

•\iC-

L 

n. S3 ai>,2\2«,,*i "^J^ &o- S>.ywg JL,S A & O ^ f " 

I? y$ ' s ; ^ . 3 j . T l ^11 ŝ- Sj.>v.e *>s < .4avC 

•i t . 
iH Si •Jf.i'Jt.-i" V̂, '2*1 7o- S<>^v>g XA *^L>-/C ' «.<^j>./.V. /s..>^^Se< 

i .(p 

^ 2 . - 's- 5s i3P,»J\ i t 

M 7 S - . ^A -vwg i H i k s . ^ 0 - ks r< / t .n~g-S ^ . . , ^ g » A c / f 

Z7 
At. >&. $S^>M».2t »«A i ' J i^- b^C>y.-e'. I>e»^sp" 

3? 
*7t 17 i i S5,>4,77,21 >8; 

'7»« sr- t e C - J t y v s g i t»% t ' t t f... y > / ' * . l'.>->g>f 

_LL 
»? iJ »>.l>,)0,^ ' \ . I-D- w / L g Y f - ^ ^ . . v ^ C ^ t J . 4 e t ^ ^ v ^ ^ ^ « L ^ ^ p ^ i ' r 

4 i i7 i i \'S,\i,)i,1i •V, M ?s- ^ / C t . e . l i ' • f f A . . ; . ^ £ f t - h . k g < ^ c » . > « ^U° r^sP~ 

i t 
lo JS iV8,»8,i3 % 'z'i 

I0&- v-/ t~S 4 f i . ^ ^ . : y ' r % 

' 2 ^ 2<J si I\.»i»«.r1 Yz Z*r 
I65-- .S<.>^-«^ J .% A > t » O i / C » k c C / a ; v v P . ^ C ' ^ V f C ^ . t A 

f4+ r l 

15 ^ V \ ^ ' % ^ iio- L g t ^ w ^ e ? {Sf . -L ' ie 

S5 l<j ^ W i V^/ ;;r Wcc^fr^^gS \ / . b f n j e 



Golder Associates 

Field Boring Log 
DEPTH HOLE \ ' ) . i 

DEPTH SOIL DRILL M" 
JOB NO. 

OA INSP. 

WEATHER i i i D e i 

A r i ' > 7 ^rTfXS 

DEPTH ROCK CORE. 

N O . D I S T . S A I ^ U D . S A . J I _ TEUP. / O ' J ^ S 

DEPTH WL. / * i ' 0 • HRS. PROD. " " 

TIME WL, 3 i i £ ! HRS. DELAYED J I . 

, PROJECT ^ _ _ _ _ 

DRILLING U F T u n n /V'/'Jg<- » f f \ ^ l i ^ . \ t C r 

. DRILLING COMPANY ^ ^ ^ 1 

DRILL RIG C ^ - l ^ V C DRILLER ^ H^Ll? ( 

WT. SAMPLER HAMMER / ^ D " ^ DROP 

WT. CASINQ HAMMER . 

BORING NO. 

SHEET J 

e'2.-iy> 

f^M, 

SURFACE ELEV. 

DATUM - : 

STARTED ^O ,&-fZ-0^ 

DROP —£_ COMPLETED 

TIME DATE 

SAMPLE TYPES 
A S . 
C i 
D U . 
OS. 
P A 
RJC 
S.T. 

ta . 
i r . 
W i 

AUOER SAMPLE 
CHLiNK SAMPLE 
DRIVE O f B I 
DENISON SAMPLE 
PITCHER SAMPLE 

SLOT 1 B J TUBS 
THINWALLED, OPEN 

WASH SAMPLE 

BL BLACK 
BR BROWN 
C COARSE 
CA C A s m a 
CL CLAY 

- CLY CUYEY 
F PWE 
FRAO FRAOMENTS 
OL ORAVEL 
LYD LAYERED 
U UTTLE 

A B B R E V I A T I O N S 
H MEDIUM 
MIC EUCACEOUS 
HOT M O T T 1 0 
NP NON.PLAST1C 
0 0 ORANOE 
ORO ORGANIC 
PH PRCSSURE^HYDRAUUC 
PM PRESSUREMANUAL 
R NED 
RES RESIDUAL 
RX ROCK 

WL 
WH 

SAMPLE 
SATURATED 
SAND 
SILT 
SILTY, 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OF HAMMER 
YELLOW 

SOIL DESCRIPTION -RANGE OF PROPORTION 
n p t j o r - o . • » -SOME- - « . 3 0 * 
- L I T T I S - - E . i l * -AND- .30.SD» 

ACLATIVE DtMStrr SLOWS 
VERY LOOSE V U 0 4 

COMPACT CP 
DENSE DN 
VERY DENSE VDN 

4 10 
10,30 
30.E0 

ICY 

VERY SOPT VS EXrpuOES 
SOFT S MOIMSASLV 
P M I PM MOLDS 
B n F s r THUMIPIDEN1S 
VEfirSIVP VST TMIMBNAS PIOtMT 
H A m H RESISTS THUMfNAE. 

DESCRIPTION 
BLOWS 

' r i 
SAMPLES 

HAMM. BLOWS SAMPLE DESCRIPTION AND BORING NOTES 

f \ 0 r a c.Oi.-<-ry, 
43 i i ''>.^ofr^ 2^ l l ? 

- | i - o 

- < l i 

'̂ A - V i *s .v. ^K i-to- S^w^e AS A,4>aJg 

*-h TS- M V. 7. (2?- 5 ^ » ^ e A < ^ k ^ - j V 

LS ge^ ' / oTU" 

http://-LITTIS--E.il*
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GROUNDWATER MONITORING WELL _:?l l 

SITE NAME: S.Tg'NL LOCATION: ^ 

CLIENT: ^^ 
h"TlA 

SURFACE ELEVATION: ^ 

GEOLOGIST: -IS?,,.-;. NORTHING: EASTING: ~ 

DRILLER: ^ . ^ • ^ . j ^ ^ . n i 
STATIC WATER LEVEL: COMPLETION DATE: l - j - j j 

DRILLING COMPANY: ^ v ^ - r DRILLING METHODS:" 's ' ' / , - ^ . , , \ > J 5 . 

LOCK 

CAP 

TOP OF RISER PIPE ELEVATION 

PROTECTIVE CASING I yes / ( [ i ^ 

PEA GRAVEL OR SAND f J O N t 

I yes / Q . ) ^ r \ U e \ A . Cxr^ 

WEEP HOLE 

GROUND SURFACE ELEVATION 

CONCRETE SEAL DEPTH FT. BGS. 

DIAMETER OF RISER PIPE lin.l L - ' • 

— DIAMETER OF BOREHOLE (in.) " ^ l ' ^ T \ I O J ^ ^ ^ . l " O ' b 6 ^ 

TYPE AND AMOUNT 
OF ANNULAR SEAL Wftfi-^PKTV-A^ ' t..̂ fc«xfw.V S^̂ v̂ ^̂  

TOP OF SEAL DEPTH ^'1 . « ' FT, BGS. 

TYPE OF BENTONITE SEAL - L / i ^ 

S~I.Q TOP OF S A N D PACK DEPTH . 

CENTRALIZER ( yes / / n £ ) - TYPE 

TOP OF SCREEN DEPTH - ^ S V 

/J, 
FT. BGS. 

FT, BGS. 

TYPE OF SCREEN 

SCREEN SLOT SIZE (in.l 

SIZE OF SAND PACK _ 

AMOUNT OF SAND , 

\ b . L ^ ?> 
& . 0 l ' ^ 

•2.M -^SOWi 

BOTTOM OF SCREEN DEPTH J i l 

BOTTOM OF W^ELL DEPTH -

BOTTOM OF FILTER PACK _ 
TYPE AND AMOUNT 
OF BACKFILL /O.-V.. 

! l ' 

n° ' .& 

FT. BGS, 

FT. BGS. 

FT. BGS. 

•.Ar:.x 
TOTAL DEPTH OF BOREHOLE 

NOTE: pePTHS MEASURED FBOM CROUNO SURFACE 



) 
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GROUNDWATER MONITORING WELL F3U 

SITE NAME: 5 ITE |^ LOCATION: 

CLIENT: ^^coTiO, SURFACE ELEVATION: — 

GEOLOGIST: -̂ ^ dLftT;.< NORTHING: EASTING:"-

DRILLER: t f rgA^AJir STATIC WATER LEVEL: COMPLETION DATE: 7 - 2 - 0 ^ \ 

DRILLING COMPANY: l<'(>U.r-4, r - g DRILLING METHODS:" .5"^ ^ /g "• /71.4 h j - L r ^ 

LOCK 

CAP 

TOP OF RISER PIPE ELEVATION 

PEA GRAVEL OR SAND 

/ - DIAMETER OF BOREHOLE lin.l ^ ' " 6 g-f.<<>--/><L> . - ? <?'5"Q 

TYPE AND AMOUNT . 1 ^i . / 1 J_ 
OF ANNULAR SEAL b ^ ^ ^ - ^ g - / e g * ~ » ^ gJfT^-Ji 

I yes /<i?i ^^^^ fe) r^ r \ c ^ 

GROUND SURFACE ELEVATION 

FT. BGS. 

TOP OF SEAL DEPTH ^ ^ S - d - \ f S . / ' ^ j g" .^ ' ' f t iA ' p j g ^ g 

TYPE OF BENTONITE SEAL 

SD TOP OF SAND PACK DEPTH _ 

CENTRALIZER ( yes / { g i - TYPE _ Z : 

TOP OF SCREEN DEPTH - ^ . S " ^ i i ~ 

FT. BGS. 

FT, BGS. 

10 .^fzJ- ^ £ ^ :•: TYPE OF SCREEN 

• . M ' . ' SCREEN SLOT SIZE (in.l O - ' ^ f ^ 

SIZE OF SAND PACK "~ ^ 
AMOUNT OF SAND ^ ' H rC ^ ^ fen-jj 

BOTTOM OF SCREEN DEPTH 1"?7 Vf-S-

BOTTOM OF WELL DEPTH 37. r 

BOTTOM OF FILTER PACK 
TYPE AND AMOUNT 
OF BACKFILL 

WtS 

FT. BGS. 

FT. BGS. 

FT. BGS. 

fJc^A-^^c,' r ^ - ^ ' C t X ' . ' s 

TOTAL DEPTH OF BOREHOLE 

NOTE: DEPTHS MEASURED FROM OBOONO SURFACE 



Golder Associates 

Field Boring Log 
DEPTH HOLE . I ^^^^S JOBNO. ^ < - f 4 ^ PROJECT M ^ ^ d f ^ J V ^ S K M * , * ! c ^ i l i e ' J C U p i ' ' 

DEPTH SOIL D R I L L I U ^ OA INSP. A ' t ' U E DRILLINO UBTMnn U * A ^ A d y f V Kt- t^Lf^^ ' 

DEPTH ROCK CORE ̂ A WEATMFB ^ / P E A V L DRILLING COMPANY ^ £ b l 

frAmiMn nn P i * K / 

SHEET i OF . , 3,.. . 

NO, 

DEPTH 

TIME WL. I f c ^ ^ 

' ^ t -

.*^" ' LblST.SA UD.SA.^|TEMP. fc'^K T o * i oRILL RIO C j U f i " / S * DRILLER A l . ^(>te<B t t^nsTi iu 

PTH WL. ^ - ^ ^"^ HR8. PROD. " WT. SAMPLER HAMMER 1 ^ 0 t ^ D R O P _ A t i i j S STARTI 

SURFACE ELEV. . 

S T A R T . n > y ^ S - , 6 ' » 0 ' 0 3 

HRS. DELAYED . WT. CASING HAMMER ' V ^ npnp - ^ COMPLETED. .£%>! 

SAMPLE TYPES 
A.S. AUGEn SAMPLE 
CS. CHUNK SAHPU 
D.O. DRIVt OKH 
Dd. DEM«OH SAUPU 
PX PITCHER SAMPU 
RC KJCKOOM 
S.T. SLOTTED TUBE 

W.S. WASH SAMPU 

SL 
M 
C 
CA 
CL 
CLT 
F 
FHAO 
OL 
LTV 
U 

BLACK 
snowH 
COARSE 
CASINO 
CLAY 
CLATlr 
FINC 
FRAOMEHTS 
ORAVEL 
LAYERED 
uroE 

A B B R E V I A T I O N S 
M 
MIC 
MOT 
HP 
00 

PH 
PM 

RES 
RX 

MEDIUM 
MICACEOUS 
MOTTLED 
NOH«ASTie 
ORAHOE 

RESIDUAL 

SA 
SAT 
SD 
Bl 
•IT 

TR 

Y 

SAMPLE 
SATURATED 
SAND 
SILT 
SILTY 

TRACE 

S O I L 

YEaow 

DESCRIPT ION -
•TRACE" - 0 . b« 
• • u n u - - » . ' » » 

MiATivi B n o r r K s m 

VERVLOOSI VLS D« 

RANGIE OF PROPORTION 
*SOME- -12.30% 
••AUr^ . 30.10% 

vtRYSOPT VS DCTPUOfS 

HARD" H RESETS THUMHAI. 

ELEV. DESCRIPTION 
BLOWS 

' ' n 

SAMPLES 
I IHAMM. BLOWSI ner ^ SAMPLE DESCRIPTION AND BORING NOTES 

- S 

Co' ? ) 1/, ^oSf v - . s ^ 

S% »;"^»1>» ^ % X** 

i 
« ' ^ . K ^ , I 2*i> 

- \< SS n o j ' . ^ 

f-
sr-

J o -

-zr 

- 3 o 

- s r 

-Ho 

• H f 

- i ^ 

f ÔD e u j - -k 
3 

SS ' , ' . 3 . ^ ^ l9 -

t^><:i-, [2:L^ £r<i'(U.:-r^^ 

•f £«.n4, u î.'P; fniJ) 
i«illuvr-rT) 

Ji. is t . 2 . a > 3 IS-

3 

7 1 

1 8 

3€. 

14. 

- s 

49 

l ( 

Ss 2 > J , ' , 5 zv 

5S »^fl,»V3 ^y. '*>! 

JX 6A/5,)2 
''z«< 

Hi \L,2s{3},2l % ^ 

Si *'^i'%ti,i\ 'V: ZH 

SS it,lS,Zd,-3!'Vz^ 

L<to .v^£i l^g-N cVA,A«e.t , S*..<% i iCrl i* ,! . ) 

S«t,»wC / . i A b c K f 

S«.tv>t A S <,t»aye 

S<i>»vwC A;> <.t>Bi,/g 

vvy -r̂ AfcC z/̂ .̂ * ^>i>v 

30 y . Sof-»i wL^ei^j >j f f .^ , ' • ' ^ ' ' - J t -^^-^A <<JT^>^^ 

^mp/ ,^^ ,v .^er •in^g'̂  , •#.-t. »« iv*.<r 

xr- ^V..Li /, j JL I ^JT^ -* j ^ / i i a ' h l s n '^ 

i|<i. ^ A T W C >-S A k ^ y g 

^fS' 
^ • i . ^ e i.^ At.5L/e 

Wetofwes h>ei>.̂ 6 

fo-
S A - ^ V S C A i A ^ J t ^ y P 

rs:-̂  . g A & ^ t > l V g 

b f t o ^ e S V. be>-N.se 



Golder Assoc ia tes 

Field Boring Log 
DEPTH HOLE \ ' L % . > JOB HO A^ f€^ , . "?, PROJECT i ^ X / ^ A P T S Bi^ i i .nu n u . ^ ^ -

DEPTH SOIL D R I L L ! 2 i i £ QA INSP. M l f t ^ DRILLINO u c T u n n frtetaW A S A A j i A u J ^ l t f ^ A . f y p p T 2^ OF „ J 

DEPTH ROCK CORE i i « - t _ WEATHgR f . O a j A DRILLING COMPANY ^ ^ ^ 1 SURFACE ELEV 

NO.DIST.SA. UD.SA- l iArTEMP, f ^ ' d T o S DRILL RIG £ j A ^ ^ ^ ^ DRILLER f.. ' M t - W c l DATUM .̂  . ^ j 

Z O . g j£»..^ HRS. PROD WT. SAMPLER HAMMER t ^ O l \ DROP A v j ^ g STARTED ' S ' ^ S ' / b ' t 0 ' ° ^ 
. . TIME 0 * T ( 

. BORIHG NO. y i i - U J 

DEPTH V/L. 

TIME WL. I G ^ * HRS. DELAYED DROP. COMPLETED. 

0»T1 

SAMPLE TYPES 
K S . A i l O B t S A U P U 
c i CHUNK S A U P U 
DXL DRIVEOPEH-
D X . OENKOH S A U P U 

• P S . t lTCHEI ISAMPU 
M X ROCKCORE 
t t . SIOTTEDTUSE 
T B . TMIHJHAILID, OPEH 

SL 
• R 
C 
CA 
CL 

- CLY 
F 
FRAO 
OL 

U 

SLACK 
BROWN 
COARSE 
c j t s m o 
CLAY 
CUYEY 
FINE 
FRAOMEHTS 
ORAVEL 
LAYERED 

U T T U 

ABBREVIAT IONS 

MIC 
HOT 
NP 
oa 
ORO 
PH 
PM 
R 
RES 
RX 

MICACEOUS 
MOTTLai 
H0N.PLAST1C 
ORANOE 
ORSANC . 

PRE8SUREAUHUAL 
RED 
RESIDUAL 
ROCK 

SA 
SAT 
SD 
SI 
SIY 
SM 
TR 

vn. 
WH 
T 

SAMPLE 
SATURATED 
SAND 
SILT 
SILTY 
SOME 
TRACE 
WATER LEVEL 

SOIL 

WEIOHT OF HAMMER 
YELLOW 

DESCRIPTION -
. - m A C T - o . » » 

VfltYLOOSC VLS 0 . 
LOOSE IS 4 10 
COMTWCT c r I 0 4 0 

RANGE OF PROPORTION 
-sow- -ia.3o« 

VtRTSQFT V t n m U D t S . 

HMO H MESKin TNUMSMM. 

ELEV. 
DEPTH 

DESCRIPTION 
BLOWS 

' r i 

SAMPLES 

(F^SRC'EI - * n 
SAMPLE DESCRIPTION AND BORING NOTES 

CO 

• fcr 

•-fd 

- r r 

-^o 

- i i ' 

-- id 

•tr 

- / A J 

' - /or 

- \ i O 

J3^ )I « ^ ^ > f c . ^ (n 6o- lsi> « , ^ * ^ / e . r ^ l^P-X-

t ' o '"«..,e.' 

I I 
i3 » s; t ,».» i £S*~ .-..1 i i j . i ' . , . : . i » y w.../..^;-... <J^ *•#!..<» . c . .» I~y v..>oi-f; - £ . a j . . < t y | j ^ A . i » > » "^^ f-/A.dg Jf/-A-JC 

/^uU'.---

e ' S l \ no' 

I t 

5T 1*1 ss t7,ttrt,5:3 
^ 

7 o - b e ^ ^ ^ c r be»>&g € 7o<.S' -ft- fc^s 

£ 1 JS" 55 £*.z«2?:i2 w. 2<* 7S--
5'4.w>e A.* -ikoi/fi 

5-? 
U i i -

14 SJ ̂ iZ^,n;Ti^yi^<f -
> * - > / + r ^ e £ t . & r f •^fiw^K.^veftft 

f.^^LiCK j L ^ / t r g ^ . j V g f t P gg. t t * t . j i 

IT-

I S 

«s iS 

3S-
I I JS 

3* 
Zo i$ 

X) ss 

r o , Z2 SJ 

/ ? • ? " ) -''•.'•/.-,, r r . . . . , ^ g j A ^ 

w,ii;»8,?« 'U* SS--
SA>-v»t; .̂ -s A.t.o.\/e. 

^ 

9^?,»o,ra 18, ?«-
S<L.»>^€ AS .</4.&yc 
^^ t . ^ / ; ^ . ^ L-i^j.r&t:r ^ i»et^>Kg4 ^ n ' ^ i . ^ 

Wi^^,**,'? y. 2a ̂ s-- i>p<^.^o b e r t s e 

it,je,T7^39 

2t2^?y,r) 

S^off*) 

t ? I ^23l^>»l7.>vr > 

•2. H, 100- ILet^tY^ei I / . i>e»^Sf <•: JoQ.o* i>.^.s 

'V, i l 

I K 

i i ^ i i i i s 

L . l ^ . •tf.i.^.^C.fvt^ ( Ra...Ut'- ^^ U L i . \ , . f 



DEPTH HOLE \ Z t , f 

•PPTU ."snu p B i i i , 1 2 * . . / 

DEPTH ROCK CORF — 

NO.DIST.SA." U D . S A . " 

DFPTH v»l — 

TIME WL. - -

JOB NO J l , r r t 7. 

GA INSP r r ^ e s 

WEATHER"?. Q A I ^ ^ T 

T F U P / ' W A - ^ 7f>£ 

HRS. PROD. -

HRS. DELAYED " 

Golder Associates 

Field Boring Log 
PROJECT /n t l / < P ^ ' ^ / o 

D R I L L I N U u P T u n r i i>S^ i-- /A. i- i 

DRILLING COMPAMV (^E^l^ ' 

DRILL R ia ^ l ^ P y . f 

WT. SAMPLER HAMMER 1 ^ O 

WT. CASINI^ HAUURp - ^ 

£ ^ ^ r 

nRILIFR £ - l ^ e ^ i 

DROP fkJrO 

DROP 1 

SORINB MO P 5 * »>/ 

RHPPT J OF y 

SURFACF F! FV ^ 

n s T i i u 

STARTED 1 ^ * 1 5 - / £ . J O . O - ? 
TIME 0 « T i 

SAMPLE TYPES 

D.O. 

ILC. 
L T . 
T A 
T.P. 
W.S. 

AUGER X A M P U 
CHUNK U M P L E 
DRIVE OPEN 
DENISON SAMPLE 
riTCHER SAMPLE 
ROCK CORE 
SLOTTED TUBE 
THIHWALLED. OPEN 
THINJWALLE0.PISTOH 
WASH SAMPLE 

• L SLACK 
• R BROWN 
C COARSE 
CA CASING 
CL CLAY 
CLY CLAYEY 
F PIHE 
FRAtt PRAOWeNTS 
OL ORAVEL 
LYD LAYERED 
U LHTLE 

ABBREVIAT IONS 
M MEORIM 
HtC MICACEOUS 
MOT MOTTLED 
HP NOM^LASrnC 
o a DRAHOe 
D M ORGANIC 
PH PRESSUREMTDRAUUC 
m PRESSURE-MANUAL 
n RED 
RES RESIDUAL 
nc ROCK 

WL 

vm 

SAMPLE 
SATURATED 
SAND 
SILT 
SILTY. * 
SOME 
TRACE 
WATER LEVEL 
WEIGHT O F HAMMER 
YELLOW 

SOIL DESCRIPTION -RANGE OF PROPORTION 
--TRACT- - 0 - »1l -SOMT- - t l - JCM 
-LnTLT* - S - I M **ANOr • SO-BML 

RtLATtvr O B o n r H D W S 
v c m r L D o n V IS 0 4 
LOOSE U 4 ID 
COMPACT CP 10-30 
DIHSE DH 3 0 - H 
v t n r p w s i VDN 

STVf XT T H l M I M O p f n 
Vf i r rSTOT VST THUHKHLMOENT 
HARD H MSOrrSTHUMMAI. 

=^T2& 

- \ ^ ^ 

ELEV. 
DEPTH 

DESCRIPTION 

^/«>.y, Sc>T.vt So,r-<i^ K£*-

•t t tM'c....<:' , U/Cf 

To<? e i ^ s ' t, D^ 

BLOWS 

' r s 

I t . 

1t4 

sr* 

SAMPLES 

i i 

7^ 

VS 

ss 2 , £ j S ^ 

S5 

SS 

H A A t M . B L O V f S 

3f>,3:^lO%* 

T^,n^> l?.^**./; 

5S 

'7*/ tzs^ 

11^ 

lltr 

SAMPLE DESCRIPTION AND BORING NOTES 

£^rv>C <,i a . ^ t t V g " 

V-^-betvS-C-t-V-tt: r U \ . P ^ <i.^-^\. 

.^.J),s.r _ .'. l . . r ^ y ^ . . f f i ^ e hA>.<l^t-r - i ^ \ „ r * - y ^ j / ' f c><v .S 
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Golder 
J S O d B l Ies 

GROUNDWATER MONITORING WELL f ^ ^ 

SITE NAME: £e:,c,,T,i<v - ^ I T E E LOCATION; £ ^ 

CLIENT: S o c ^ ^ , ^ SURFACE ELEVATION: 

GEOLOGIST: -^in/^F NORTHING: EASTING: 

DRILLER: -g- 6 R A / 0 < STATIC WATER LEVEL: COMPLETION DATE: 

DRILLING COMPANY: K£>U<-k DRILLING METHODS:- / -5/^" Aup gc r i . r / 

LOCK 

CAP 

TOP OP RISER PIPE ELEVATION 

PROTECTIVE CASING I yes / /na> l 

GROUND SURFACE ELEVATION 

A'*i 

DIAMETER OF RISER PIPE lin.l z ' 

/ — DIAMETER OF BOREHOLE (in.) "^ ^ 

TYPE AND AMOUNT 
OF ANNULAR SEAL l>^r.-k>rJe / CPn^y^) (PlroxJT 

TOP OF SEAL DEPTH -VJT 

TYPE OF BENTONITE SEAL Ck\ps 

r- 1-32S 

11 

' . ' ^ r ^ 

^ S d TOP OF SAND PACK DEPTH 

• CENTRALIZER t yes / ( @ I - TYPE Z 

-TOP OF SCREEN DEPTH ^ S Z - 5 

TYPE OF SCREEN /O S/o4- SS 
O . 0 1 0 SCREEN SLOT SIZE (in.) 

SIZE OF SAND PACK T 
AMOUNT OF SAND " ^ 2 ^ X ^ ' ^ L ^ ^ S 

•BOTTOM OF SCREEN DEPTH - J ^ . ^ 

•BOTTOM OF WELL DEPTH ''-/:^^S 

•BOTTOM OF FILTEFJ PACK ' ^ / S Z - S 

•TYPE AND AMOUNT 
OF BACKFILL 
TOTAL DEPTH OF BOREHOLE 

NOTE: DEPTHS UEASUREO FROM GROUND SURFACE 

FT. BGS. 

FT. BGS. 

FT. BGS. 

FT. BGS. 

FT. BGS. 

FT. BGS. 

FT. BGS. 



Golder Associates 
Fie ld Bor ing Log 

DEPTH HOLE i ' 3b .S JOB HO. A(e^ . "Z PROJECT M u j J t?^ XyvSr^H^.^^ io>p A.^^^ £ > e ^ p ^ Y ' ^ " " ' ' " " " " y ^ «• S 
DEPTH SOIL D B 1 L L ' 2 6 £ E OA INSP. f ^ A ^ DRILLINO u c T u n n J A S A A fi40i/ ^ O ^ A r ^ "*" sHEET J OF 3 

DEPTH BOCK GORE I Z * . W E A T H E R . 5 i ! i : i D ; > 4 _ ^ DRILLINO COMPANY. ^ ^ ^ ^ SURFACE ELEV. 

NO. DIST. S A . ^ O u o . S A . l Z & TEMP. r r s , t j / j O ' i DRILL RIQ C / L ^ £ " T S * DRILLER A i « C l ! , t i f i t . r DATUM 

DEPTH WL. 3 ' ' < > 0 t.>^S HRS. PROD. " " IVT. SAMPLER HAMMER t ^ <> ^ k DROP A O ^ O 

TIME WL. i Q ^ S HRS. DELAYED - T : WT. CASINO HAMMER ^ / * • n q n p — 

STARTED ' ? S " 0 / ^ ' ^ ' • d ' i 
TIME DAT! «^ 

COMPLETED 1 ^ ) ^ / k ^ ] t ) ' ^ ^ 

SAMPLE TYPES 
u s . AUOER S A M P U 
e s . CHUNK l A M P l E 
D.O. D m V E O K N 
0 . 1 . DENISON U U P U 
PS . m C B E R S A M P U 
PLC m C K C O W 
S.T. SLOTTED T U K 
T.O. T H I N A « A U n i , O P E N 
T A T H I N W M l B > , n S T O N 
U S . • W X S N C A H P U 

n. 
• A 
C 
CA 
C l 
CLT 
F 
F M O 
OL 
LTD 

• N O W H 
COAKSE 
CASINO 
CLAT 
CLATET 
FINE 

O U V E L 
LAVEDCO 

A B B R E V I A T I O N S 
M . 
MIC 
MOT 
NP 
0 0 
ono 
PH 
PM 
R 
RES 

MEDUM 
MICACEOUS 
MOTTL£D 
N O N ^ L A S n c 
ORANOE 
ORGANC 
PRESSUREMYDflAULIC 
PRESSURBJUANOAL 
RED 
RESIDUAL 

SA 
SAT 
SO 
SI 
srr 
SM 
TB 
WL 
W H 
Y 

SAMPLE 
SATURATED 
SAND 
SILT 
SILTY 
SOME 
TRACE 

SOIL 

WATER LEVEL 
W E B H T OF HAMMER 
YELLOW 

D E S C R I P T I O N -
-TRACT- - 0 . ! . » 
• T j m r ^ - S . I 2 * 

K L A T W f Mf lSITV ILOW* 

DCNSt DN M . M 
VERY DENSE VON W 

RANGE OF 
- S O M I - - I J . » * 
•ANO-^ . K « 0 » 

CONIlSl tHCV 

J T W ST 
VCRTSTff VST 
HARD H 

PROPORTION 

I t«»« l»«)«HTJ 

KSBTSTHUMBNAA 

ELEV. 
DEPTH 

DESCRIPTION 
BLOWS 

' r i 
SAMPLES 

HAMM, BLOWS Rcn ^ 

""•̂ ^ rio"»'ca - ^ T 
SAMPLE DESCRIPT ION AND BORINQ NOTES 

10 

; 3 * -

20 

-iS -

^ 0 

•5r 

'^t> 7 

^ r 

S-o 

s-r 

li is > 0' n ^ / , ^•4 
/ • f f ^ z - g - f . ^ . ^*>*»^ 

fCPt-wgi j-^ft 3 .s^t^^g .'ftL.r/vHvJg i^'Qfa^r 

V H^oC 2^A-i^s 

%i 

2 ^ 

3 
3 

2,i,2J ^ • i , 
^̂ > fo ' S ^ f c v . t / y i < L . j . f l m 

iO/v-.C £'; l.'r-, !jCi^ 

Ci|0-<"^ JCnit tei/JcniC 

^r-Y, f - t 4£iii:, 
L/cl, gPV '̂''•"''•"—> 

^ 
^ 

12_ 

a K^iK^ z^ 
\ 

l b 
5iLw. t : i . \ i.ia..i.^< 

-. c 

3Z 

2? 
3 ? 

££ 

« 

^i 

SJ 

? 

•: ? 

- l o 

t> 

ss 

^J, iJ 

^»V:1^ 

ts 20- ^ . bt..3e, w*>>:'.':f-j If. A/ v^ <AUt> I 3"P) - -fi'^r 

2.̂  
4v zsr-

2H^, ẑ  

* I " I *•» -

ss 

SS 

SS 

i ; i a . « l l 

'•'^.O..T, 

^*»,l*.i8 

8,ii- ir.z^ 

2V 

l «> 

s^/:•^^ W f l f j ^ / g . ^ yA^v-.^ 5)LT f**^ 

5o 

^r-

' 2 ^ 

^ v T ' 

^ / 2 ^ 

'^A. 

t><:6ot»ey hc^sp <£ "'ZO.sr •?¥ < y 

L^ro..^ci Si.^J.^cl>.^€...^SiLrt>*'^'^ 

fe.ff.:.w>ei i-i'^.^'^.j _ aii'^ht, , t ' L / < V tCL'^ 

^ J t . > w f Z-^ * ^ A - ' f 

TiT/ 

>0-

S i -

SitvwP J.-4 -tfeiau'C 

.Ovy keto-.vx£t -f. -^t, /-. 'Y'^iyr.f.U S A u h t S F ^ 

<^A.vwfc «,S * j » i i i i J 



Golder Associates 
F ie ld Bor ing Log 

DEPTH HOLE O ^ ^ST JOB NO A r g ^ Z , PROJECT A ^ l O I P i a y v S T A ^ A - H o p 4 feCs^C/ofN>g-vteoRINB NoT^ 

DEPTH SOIL D R I L L ' 2 ^ i £ OA INSP. M ^ ^ DRILLING METHOD i - t S A d A * L> j f ^ l>TA»r ^ SU 

DEPTH, ROCK CORE _ Z t . WEATHER S o y > r \ ^ DRILLING COMPANY K S^j 

•pM' ? 
SHEET, DRILLING METHOD 

SURFACE ELEV. 

N O . D I S T . S A . ' ^ ^ U D . S A . t i ^ T E M P . IS r t< / ? 0 ' t ORILL RIG Cjt/I E. T S * DRILLER A l ' t a p p e r DATUM 

OF , 

» I > ^ _ Dl 

DEPTH WL. " 2 ^ > 0 t ^ i HRS. PROD. ' ^ ' WT. SAMPLER HAMMER l ^ O > b DROP A ^ J ' ^ O STARTED ^ STO / P ' 7 * ^ 5 
t / ^ ^ HUE D A I I 

TIME WL. * ^ * i ^ HBS. DELAYED WT. CASINO HAMMER f ^ I *• DROP T l COMPLETED W ) P / g ' / ^ ^ ^ . • 

SAMPLE TYPES 
A 3 . 
C J . 
D.O. 

. 0 3 . 
P * . 
R-C 
E.T. 

Ta 
T A 
W 3 . 

AUOER SAMPLE 
C H U N K S A H P U 
DRIVE OPEN 
OEIWSON S A U P U 
PnCHER S A U P U 

SLOTTED T M E 
THINWALLEO.OPEN 
THINWALLED, PISTOM 
WASH S A U P U 

n. 
BR 
C 
CA 
C l 

P 
PRAO 
OL 

U 

B U C K 

COARSE 
CAsma 
CLAT 

FINE 
FRAOMENTS 
ORAVEL 

urtLE 

A B B R E V I A T I O N S 
M 
MIC 
MOT 
NP 

oa 
ORO 
PN 
PM 
R 

RES 
RX 

MEDIUM 
MICACEOUS 
M O n L E D 
N O H n A s n c 
ORANOE 
ORQANIC 
PRESSURE-HTDRAUUC 
PAESSURE4<ANUAL 
RED 
RESIDUAL 
ROCK 

SA 
SAT 
SD 
SI 
SIY 

WL 
W H 
Y 

S A M P U 
SATURATED 
SAND 
S U T 
SILTY 

WATER LEVEL 

S O I L 

WEIOHT OF HAMMER 
YELLOW 

DESCRIPT ION -
- m A C f " - o . i » 
• V T T U - - S . U % . 

RaATIV t DOniTY iLCWIS 

LOOSE IS 4 10 

VERY DENSE VDN SO 

RANGE OF PROPORTION 
' •SOMT - 1 3 . S O * 

VtNV SOFT VS tXTRUDtS 

V E R Y S m VST TNUMSNAILHOCNT 
HARD H HSSTS THUinNAA. 

ELEV. 
DEPTH 

DESCRIPTION 
BLOWS SAMPLES 

HAMM. BLOWSI | , 3 | . 
PER 6 IN 
IFOBCEl 

SAMPLE DESCRIPTION AND B O R I N G NOTES 

- t o 

-fesr' 

- 7 t ) 

- 7 < 

-?0 

-«r 

.«!<» 

.'?< 

_ iao 

- / « r 

-(W 

11^ 

U a ss %>ltf.n " ^ 6«_ 
5<t/vwt iiS A W C - ^ P 
be<*wsts V. AcVî c ^ ^c.a {i k y 

• i t J3 55 a j ,7 . isr ^S-
befroyn^s M. bcyse f- t*^'^ 4i- i<^ 

^ 1 

{f̂ -c £ ^ ^ .(;-t+t-c 

- \ ' '>At,^fjJ' Q. \cn' 

- lUUe CUN & us 

i T 

<vo 

- R JTS i^zi .SHzsf^ 7fi-
b e t o ^ E s V . b g v s e C - ^ t t tQ t-t k . s 

2 1 
Jo 

S-i 

73 

2^4 

iuL 

i r 

l b 

17 

•% 

\ i 

£.0 

Z l 

£2 

ss W,23,2?<(a 

ss: 

55 

S5 

SS 

SS 

SS 

i i 

SJ 

L^JOiilStS 

l« j ib, l?,^0 

T 

'>AT^,>i 

^>l ' i . i \ ) i> 

2t{l^.%Jt 

^\x'̂ ^X;i^ 

€s -.• Oi-f 

-zt.7* n>^ 

"-4,-ter^ 
$AYv>e A-^ A ^ o y g 

»!. 
'4v 

% ?&-

?ff-

V̂, IH 

V • 

^/ZH 

M l 

se-

9S-

i O ^ 

ittf= 

W(y-

rts-

i.et*;-wot yeirviP fl g<s,o^^>- k.iS~ 
i \ j / ' JTi . i^P i K t r ^ ^ •frl..t>*->ft,r»r^ 

S^.v-*^t. ji-i AkaJ f^ 

fuy i;4i)ti <»v. -̂ e r '• ^r t . :^ f .y t^y i-^if^ 
4ir.*.t 

u<y> •^r^.L'̂ c cA-gfr-/?r.\.<i~veivt-g 

• ^ / n f i v c f ^ ^f...^-w^g.x7M 

^ / ' ^ • l i . t t t U U f t -ffA-it .^ P.v»3 

gi^v'^C Aj . . ( . e V C 
-/ t>ii^l€^<*,^ei 

S fc »w f i . 5 t . t » 0 > f 

t^y* l v * t ) e ^;l'f.V^ < ^ t / l V U O 



Golder Associates 
Fie ld Bor ing Log 

i ' S ^ ' ^ ^ J O B N O . A l g ^ ^ P H O J E C T J U l o I F ^ T > , S U > 1 t . - t i - ^ ( t > g . / f ^ t t p » . € C t 

I ILL J ^ l ^ O K INSP. M f , r DRILLING U F T H n n X i ^ A A t A , \ j J ^ ^ - J - J L / ^ ^ si 

DEPTH HOLE 

DEPTH SOIL DRILL 

DEPTH HOCK CORE 3 L Z < I . WgATMgH fJA i ' - ^XA DRILLING COMPANY 

N0.DIST.8A?l5.UD.S.A.'iA. TEMP. I*\i-^ 46"$ DRILL RIG ^ J M f e T S * 

ORING NO. r —I - g * 

SHEET •> OF 3 
^51 

SURFACE ELEV. 

DEPTH WL. 2*»;0' 

TIME WL. t P ^ S * 
M 

DRILLER ^ . f.. 
HRS. PROD " ^ WT. SAMPLER HAMMER t H O ^ » DROP A L / ^ O 

HRS. DELAYED - ! I ! I WT. CASINQ HAMMER V ^ ^ ' - n p f t p - * 

>fi<^ DATUM 

STARTED ^ ^ ,(.A^^^ 
COMPLETED {^ ' tO /^* ' i<t*0 

SAMPLE TYPES 
A.S. 
C 3 . 
D A 
D 3 . 
P 3 . 
R A 
S.T. 
T O . 
T.P. 

W 3 . 

A U G E R S A M P U 

' ^ ^ ^ . 
D E N B O H f t M I P L E 
m C H E I t S A M P U 
K X a C C O K 
SLOTTED TUBE 

BL 
BR 
C 
CA 
CL 
CLY 
F 
F i u a 
OL 
LYO 
U 

BLACK 
BROWN 
COARSE 
C A s m a 
CLAV 
CLAYEY 
FIHE 
FRAQHEHTS 
ORAVEL 
LAYERED 

UTTLE 

A B B R E V I A T I O N S 
M 
M K 
MOT 
NP 
0 0 
ORO 
PH 
PM 
R 
RES 
RX 

MEDIUM 
MICACEOUS 

NON-PLASTIC 

ORQANIC 
PRESSURE4rrDRAULtC 

RED 
RESIDUAL 

SA 
SAT 

SI 

5M 
TH 

WH 
Y 

SAMPLE 
SATURATED 

SILT 

SOME 
TRACE 

S O I L 

WEIGHT OF HAMMER 
YELLOW 

D E S C R I P T I O N -
- T H A C r -
" U T T L r -

M L A T M DfMMTY 

VCflYLOOSf 

VERT DENSE 

VLS 

VDN 

9 . f t « 
1 .12% 

BLOWS 

0 4 

W 

RANGE 
-SOME- -13 

OF 
• x n b 

-AND" - s o - s m 

C O H W m C T 

VERY SOFT 

V l l W S W f 
HAfD 

v s 

VST 
H 

PROPORTION 

I X T H U D C S 

KSCTS THUMiNAIL 

ELEV. 
DEPTH 

DESCRIPTION 
BLOWS SAMPLES 

HAMM, BLOWS 
PER 6TN 
IFOnCEl 

lEC^ 
- ^ T l 

SAMPLE DESCRIPTION AND BORING N O T E S 

2 i . ^ l tt ^ ^ f c . ^ * . ^ t 8 > ^ US l/i»»>.e i . \ A<<>cwC 

- \ io 

-\-ix: 

-yio 

3r 
^ 1 IM ss lt>,VV.'il '2H Bto- S>,v»>fe A.S < ^ < ^ g 

</••*• ' / I ' . /sa " t o t O . « L r ^ C f »«/«.fi>\,.S 

76 2S- « 
tee/j>.iAe\ V. l^fcvAlP 

Its-

1̂ 0-

-T6<?e i>O.S-'jy 
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WATER-LEVEL PIEZOMETER PZ - 4W 
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GROUNDWATER MONITORING WELL P^ '-̂  

SITE NAME: $ ^ , , ^ , ^ 5- ,^^ g LOCATION: S ^ ^ k- Ciu • 

CLIENT: S . . u r , A SURFACE ELEVATION: — 

GEOLOGIST: /Yij?^F NORTHING: EASTING:— 

DRILLER: 3 ce.AfOI^ STATIC WATER LEVEL: COMPLETION DATE: 

DRILLING COMPANY: ^rj- .g DRILLING METHODS:- ^ J ^ . " / ^ ^ J J U ^ y 

LOCK 

CAP 

TOP OF RISER PIPE ELEVATION 

PROTECTIVE CASING I yes / ^ 5 » 

DIAMETER OF BOREHOLE lin.) 

GROUND SURFACE ELEVATION 

N h FT. BGS. 

J?' 

Qei^^Ayiri-e. / C ^ p - c r - y ! = ^ , r o J ^ 

^r FT. BGS. 

l̂\ £ S _ 

-^/:^o' 
TYPE OF BENTONITE SEAL . 

TOP OF SAND PACK DEPTH 

CENTRALIZER I yes / < ^ ) - TYPE " 

TOP OF SCREEN DEPTH ^ . ' 5 ' Z T ^ 

FT. BGS. 

FT. BGS. 

^ ^ C . - c , o ^ 

= :•: TYPE OF SCREEN /O SliA ss . 
SCREEN SLOT SIZE (in.l O-OlO 

SIZE OF SAND PACK " 

AMOUNT OF SAND - 2 6 ^.rQ-« 

BOTTOM OF SCREEN DEPTH ni:"^ 

NOTE: DEPTHS MEASURED FROM GHOUWD SUHPACE 

BOTTOM OF WELL DEPTH 

BOTTOM OF FILTER PACK 
TYPE AND AMOUNT 
OF BACKFILL ~~ 

/32.r 

{3>%. 

FT. BGS. 

FT. BGS. 

FT. BGS. 

TOTAL DEPTH OF BOREHOLE 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Pian 
Sauget, Illinois SECTION 1 - WATER LEVEL AND PUMPING RATE DATA 

WELL LOGS AND 

CONSTRUCTION RECORDS 

EXISTING MONITORING WELL GM - 27B 
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>»rGERAGHTY 
'c? MILLER, INC. 

Ground- H'aier CoruuUanis 

WELL CONSTRUCTION LOG 

L 

/ 
/ 
/ 

/ 
/ 

k 
7\ 

/ 
/ 

-LAND 5 U R « C t 

8 

drilled hole 
. inch diameter 

.Well casing, 
J * ^ inch diameter. 
black s tee l 

Backfill 
Grout bent/cement f 

^^iLL_ft M Bentonite 

0:: 

vS 

= m 

f f 

•L Slurry 
D pellets 

62 

": Well Screen. 
A inch diameter 

ss Q-Q2astot 

Gravel Pack (501) 
Sand Pack 
Pomciation (50%) 

Collapse 

82 
r 

Measuring Point is Top of 
WeU Casing Unless Otherwise 
Noted. 

•Depth 6etow 
Land Surface 

Monsanto Company Wall GM-2 7 B 

.State LL. 

Project 
T/v^/r i ty Sauget 

rniinty St . C l a i r 

Permit Ho. : — 

Land-Surface Elevatxxi 

and Daturh feet 

Measurinn Point ^426.0A Ft (MSL) D estimated 

Installation Oates(s) S/A/Rii 

Drilling Method. 

G surveyed 

Mud Rotary 

Drilling Contractor John Mathes S Assoc ia tes . Inc. 

Drilling FlukJ Benton i te 

Development Technique8(s) and Date(s) 
surged w i t h compressed a i r 

Ruid Loss During Drilling 

Water Removed During Devekipment. 

Static Depth to Water 

.gallons 
1200 .galkxis 

Pumping Depth to Water 

Pumping Duratkin 2 

Yield i n gpm 

. feet betow M.P. 

.feet below M.P. 

houre 

Date. 

^/•iiPiirpnM around--water mon 
gpm/ft 

' t o r i n g we l l 

. • ' . • 

Prepared by D. Col ton 



Geraghty & Miller, Inc. 
- 4 -

Description 

Wells GM-16AB 

Silt, sandy, brown 
Sand, very fine to fine, very silty, brown 
Sand, fine, gray; some silt 
Sand, fine, gray 
Sand, fine to medium, gray; some gravel 

SarKd, fine to coarse, gray; with gravel 

Well£ GM-17ABC 

Sand, very fine, silty, brown 

Clay, gray; some silt and fine sand 
Sand, very fine, tan; some silt 
Sand, very fine, brown; trace of medium sand and silt 
Sand, fine to medium, gray; some fine gravel 
Sand, fine to coarse, gray; with fine tc medium gravel 

Wells GM-1BAB 

Silt, clayey, brown; trace of fine sand and gravel 
Sand, fine, grayish-brown; some silt 
Sand, fine, grayish-brown 
Sand, fine to medium, grayish-brown; some fine gravel and. 

coal fragments 
Sand, fine to coarse, gray; with fine to medium gravel 

Wells GM-25AB 

Sand, very fine, silty, brown 
Sand, fine, brown; some silt 
Sand, fine, gray 
Sand, fine to mediun, gray; some silt and coarse sand 
Sand, fine to coarse, gray; some fine to medium gravel 

Wells GM-27BC 

Sand, fine, siltyj brown and black 
Silt, sandy, gray; some fine sand 
Sand, fine, gray; some silt 
Clay, silty, gray; somr fine sand 
Sand, fine, silty, gray 
Sand, fine to medium, gray; little silt 
Sand, fine to coarse, gray; some fine to medium gravel 

Depth 
( f e e t ) 

1 
6 

29 
40 
50 
70 

0 
4 

11 
23 
50 
70 

0 
6 

38 

50 
80 

0 
14 
33 
50 
70 

0 
13 
22 
33 
36 
48 
75 

- 6 
- 29 
- 40 
- 50 
- 70 
- 90 

- 4 
- 11 
- 23 
- 50 
- 70 
-107 

- 6 
- 38 
- 50 

- 80 
- 92 

- 14 
- 33 
- 50 
- 70 
- 88 

- 13 
- 22 
- 33 
- 36 
- 48 
- 75 
-105 
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URS BARRIER WALL ALIGNMENT PROFILE 

JULY 2003 
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8 
o 
S 

1 

i 

NOTE: 

EXISTING SURFACE FEATURES HAVE 
BEEN PLOTTED FROM AN AERIAL 
SURVEY BY SURDEX. THE LOCATIONS 
OF UNDERGROUND UTIUTIES, 
STRUCTURES AMD FACIUTIES HAVE 
BEEN PLOTTED FROM PLANS AND 
DRAWINGS OF EXISTING FACIUHES 
PROVIDED BY SOLUTIA. THEIR 
LOCAnONS MUST BE CONSIDERED 
APPROXIMATE OMLY. THERE MAY BE 
OTHER IMPROVEMENTS AND UTILIHES 
WITHIN THE PROJECT AREA. WHICH 
ARE NOT SHOWN. THE CONTRACTOR 
SHALL VERIFY, PRIOR TO EXCAVATION 
OR CONSTRUCTION, THE LOCATIONS, 
ELEVATIONS AND DIMENSIONS OF ALL 
EXISTING UHLITIES, STRUCTURES, 
WELLS AND OTHER FEATURES 
AFFECTING HIS WORK, WHETHER OR 
NOT SHOWN ON THE PLANS. USE OF 
A SUBSURFACE LOCATOR IS 
RECOMMENDED. 

SHOULD ANY FEATURE ADVERSELY 
AFFECT THE PROPOSED 
CONSTRUCTION, THE CONTRACTOR 
SHALL OBTAIN SOLUTIA'S APPROVAL 
FOR A CHANGE OR MODIFICATION TO 
THESE PLANS PRIOR TO PROCEEDING. 

y CPT — Cone Penetrometer Location (2001) 

- A - Sonic - Sonic Boring Location (2092) 

® SB - Standard Penetration Test Boring (2001 AND 2002) 

FEET 

PRKPABED BY: 

URS 1001 Highlands PLaza Dr. West, Suite 300 
St. Louis, no 63110 
Tel: 314-429-0100 
fax: 314-420-0462 

REVISION DESCRIPTION 

DATS: 7 / 3 / 0 3 

SCALE: AS SHOWN 

DESIGNED; iOCB 

DRAWN: DJD/WDL 

CRECIZD:KlfB 

H'WHI I IT 
SOLUTIA INC. 
575 MARYVILLE CENTRE DRIVE 
ST. LOUIS, MO. 63141 

*. • * Applied Chemietty, Creative Solutlom 

GROUNDWATER MIGRATION CONTROL SYSTEM 

PACKAGE 2 - BARRIER WALL 

BORING LOCATION PLAN 

PROJECT NO. 

21661192.00001 

SHEET NO. 

2-05 



430-

400-

390-

380-

370-

360-

350-

340-

330-

320-

310-

300-

290-

280-

b)0-oo 

420 m 

4 1 0 — i 

ii 

CMt 

Ex::snNG 
GROUND 

SURFACE 

TOP OF 
BARRIER 

WALL 

5-1-00 

IbiG 

1 

6-h00 

- O l ^ 
O). 

I -• 
QQcM 

58 

a: 
UJ 
Q: 

-e-
o 
—I 
< 

41 

40 

60 

59 

68 

55 

CN 

I 

Q. 

i - S 
CO 

7-1-00 8-1-00 9-1-00 10+00 

m( 

^ 

430 

420 

410 

400 

390 

380 

370 

360 

350 

340 

330 

320 

310 

300 

290 

280 

11-H00 12-1-00 

LEQQJIi 

DID 
CLAY (CL OR CH) 

SILT (ML) 

CLAYEY SAND (SC) 

SAND (SP OR SW) 

GRAVEL AND/OR COBBLES 

LIMESTONE 

PROPOSED SCREENED INTERVAL OF 
EXTRACTION WELL OR PIEZOMETER 

WALL STATION AT CENTERLINE OF 
BARRIER WALL 

CONE PENETROMETER TEST NUMBER (2001) 

SONIC BORING NUMBER (2002) 

SOIL BORING NUMBER (2002) 

STANDARD PENETRATION TEST BLOW 
COUNT (N). BLOWS / 1 2 " PENETRATION 
OF SAMPLER UNLESS INDICATED 
OTHERWISE 

HYDRAULICALLY PUSHED SAMPLE 

NOTES: 

1) THESE GRAPHIC LOGS DEPICT GENERAUZED SOIL 
CONDinONS. REFER TO INDIVIDUAL LOGS FOR 
DETAILS. 

2) TOP AND BOTTOM OF BARRIER WALL AS SHOWN 
ARE APPROXIMATE. ACTUAL LOCATIONS ARE 

• SUBJECT TO CHANGE DUE TO DESIGN AND 
CONSTRUCnON ISSUES. 

10+00 

CPT-1 

SONIC 1 

SB-1 

62 

! 
I 

ii 

VERTICM. SCAUE 

B 

HORIZONTAL SCALE 

FEET 

sa 

FEET 

r. 
REVISION DESCRIPTION 

PREPASED BY: 

URS 
1001 EUghlandB Plaza Dr. Wert, Sui te 300 
St. Louis. UO 63110 
Tel: 3 1 4 - 4 2 9 - 0 1 0 0 
fax: 3 1 4 - 4 2 9 - 0 4 6 2 

DATS: 7 / 3 / 0 3 

SCAU; AS SHOWN 

DESIGNED: KHB 

DRAWN; DJD/WDL 

CHECKED: KHB 

H'H 'HMTH 
•\ . • 'Applied Chemistiy, Creative Solutions 

SOLUTIA INC. 
575 MARYVILLE CENTRE DRIVE 
ST. LOUIS. MO. 63141 

GROUNDWATER MIGRATION CONTROL SYSTEM 

PACKAGE 2 - BARRIER WALL 

BARBIER WALL - PROFILE 
STA S-fOO TO 12+00 

URS PROJECT NO. 

21561192.00001 

SHEET NO. 

2-09 



i 

1 

430 

420 

410 

400 

390 

380 

370 

360 

350 

340 

330 

320 

310 

300 

290 

280 

12+00 13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00 21+00 

430 

420 

410 

400 

390 

380 

370 

360 

350 

340 

330 

320 

310 

300 

290 

280 

LEGEND 

DM] 
CLAY (CL OR CH) 

SILT (ML) 

CLAYEY SAND (SC) 

SAND (SP OR SW) 

GRAVEL AND/OR COBBLES 

LIMESTONE 

PROPOSED SCREENED INTERVAL OF 
EXTRACnON WELL OR PIEZOMETER 

WALL STATION AT CENTERLINE OF 
BARRIER WAU 

CONE PENETROMETER TEST NUMBER (2001) 

SONIC BORING NUMBER (2002) 

SOIL BORING NUMBER (2002) 

STANDARD PENETRAHON TEST BLOW 
COUNT (N). BLOWS / 1 2 " PENETRATION 
OF SAMPLER UNLESS INDICATED 
OTHERWISE 

HYDRAULICALLY PUSHED SAMPLE 

NOTES: 

1) THESE GRAPHIC LOGS DEPICT GENERALIZED SOIL 
CONDinONS. REFER TO INDIVIDUAL LOGS FOR 
DETAILS. 

2) TOP AND BOTTOM OF BARRIER WALL AS SHOWN 
ARE APPROXIMATE. ACTUAL LOCATIONS ARE 
SUBJECT TO CHANGE DUE TO DESIGN AND 
CONSTRUCTION ISSUES. 

10+00 

CPT-1 

SONIC 1 

SB-1 

62 

0 10 

VERTICAL SCALE 

0 

HOMZONTAL SCALE 

FEET 

se 

FEET 

P R E P I R E D BY: 

URS 1001 Highlands Plaza Dr. West, Sui te 300 
St. Louia, UO 63110 
Tel: 3 1 4 - 4 2 0 - 0 1 0 0 
fax: 3 1 4 - 4 2 0 - 0 4 6 2 

REVISION PESCRIPnON 

DATS: 7 / a / 0 3 

SCALE: AS SHOWN 

DESIGIfED: KUB 

DRAWN: DJD/WDL 

CHECKED: KUB 

JIBBSIBTH 
; , . » ' A p p l i e d Chemistiy, Creative Solutions 

SOLUTIA INC. 
575 MARYVILLE CENTRE DRIVE 
ST. LOUIS, MO. 63141 

GROUNDWATER MIGRATION CONTROL SYSTEM 

PACKAGE 2 - BARRIER WALL 

BARRIES WAU - PROFILE 
STA 12+00 TO 21+50 

URS PROJECT NO. 

21S61192.00001 

SHEET NO. 

2-10 



430-

420-

410-

400-

390-

+ 
380-

< 
370-

360-

Trr 

350- X I . 

340-

330-

320-

310-

300-

290-

280-

270-

s»E 

- o -

22+00 

^ - B t i i-CU 
J 

Oi I I " ^K 

( . ) (o • . Q . r M _ j Q) 

23+00 

< : ^ - f - ^ 

( / ^ 

I °= 
( / ) i n 

_N 

4 

27 

29 

79 

27 

34 

34 

50/5" 

55 

59 

32 

9 6 / 8 " 

61 
P 

^ 6 3 

gws; 

«ô  

OV) 

UJ z 
Oi. 

EXlailNG 
GROUND 

SUI5FACE 
-o-
o 

Hip OF 
BARRIER 

WALL 

D.-In 
CN U J S N 

! 

24+00 25+00 26+00 

^ ^ 
o CD 

(/)<M 

i 

T 30 

28 

25 

24 

23 

30 

43 

j 4 6 

86 

40 

46 
P 

O o 

ll 

BOTTOM OF BARRIER WALL 

27+00 28+00 

K 

][ 

mc 
I - ' ^ 

m o O o 
e£ 

O " E 8 DOCOr 

1 
?"0 

i 

I "- Q . Z 
00-^ O O V i 
(/)>0 NI (/)<0 

29+00 30+00 

Q: 

50 

40 

5 0 / i ! 

S I 

+ 
t o 

< 

C7T 

i J 

430 

420 

410 

400-

31+00 32+00 

390 

380 

370 

360 

350 

340 

330 

320 

310 

300 

290 

280 

270 

LESENa 

I M I 

CLAY (CL OR CH) 

SILT (ML) 

CLAYEY SAND (SC) 

SAND (SP OR SW) 

GRAVEL AND/OR COBBLES 

UMESTONE 

PROPOSED SCREENED INTERVAL OF 
EXTRACTION WELL OR PIEZOMETER 

WALL STAHON AT CENTERLINE OF 
BARRIER WALL 

CONE PENETROMETER TEST NUMBER (2001) 

SONIC BORING NUMBER (2002) 

SOIL BORING NUMBER (2002) 

STANDARD PENETRATION TEST BLOW 
COUNT (N). BLOWS /12 " PENETRATION 
OF SAMPLER UNLESS INDICATED 
OTHERWISE 
HYDRAULICAUY PUSHED SAMPLE 

NOTES: 
1) THESE GRAPHIC LOGS DEPICT GENERALIZED SOIL 

CONDITIONS. REFER TO INDIVIDUAL LOGS FOR 
DETAILS. 

2) TOP AND BOnOM OF BARRIER WALL AS SHOWN 
ARE APPROXIMATE. ACTUAL LOCATIONS ARE 
SUBJECT TO CHANGE DUE TO DESIGN AND 
CONSTRUCnON ISSUES. 

10+00 

CPT-1 

SONIC 1 

SB-1 

62 

VERnCAL SCAU 

0 

FEET 

50 

HORIZONTAL SCALE FEET 

REVISION DESCRIPnON 

PREFABED BY: 

URS 
1001 Highlanda Plaz& Dr. 
St. Louia, ICO 63110 
Tel: 3 1 4 - 4 2 9 - 0 1 0 0 
fax: 3 1 4 - 4 2 0 - 0 4 6 2 

Teat . Su i t e 300 
SCALE: AS SHOWN 

DESIGNED: KUB 

DRAWN: DJD/WDL 

CHECKED: KMB 

SUBMITTED: 

I ^BSIBTH 
• \ . • 'App l i ed Chemistry, CreaUve SohiUong 

SOLUTIA INC. 
5 7 5 MARYVILLE CENTRE DRIVE 
ST. LOUIS, MO. 63141 

GROUNDWATER MIGRATION CONTROL SYSTEM 

PACKAGE 2 - BARBIER WALL 

BABKISS WALL - FSOFILB 
STA 21-fSO TO 32+00 

URS PROJECT NO. 

21561192.00001 

SHEET NO. 

2 - 1 1 



430-

420-

410-

400-

390-

380-

S l 
S I 

+ 
CNI 

< 

370- TTT 

360-

350-
X 

JLJL 

340-

330-

320-
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270-

t O o 

BOTTOM OF 
CARRIER WALL 
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^ 
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^ N 
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^ 

O ! 

75 

36 

50/5" 

40 

47 

51 

50/3" 

39 

50/5" 

89/11" 

50/5' 

64 

72 

St)/?" 

32+00 33+00 34+00 35+00 

EXISTING 
GROUND 

SURFACE 

TOP OF 
BARRIER 

WALL 

36+00 

^ O n . r s ^ 

OCO CM (OK 

5^ 

2) 

*̂  

4 J 

4^ 

2) 

5)/4" 

4i 

8) 

* ) 7 ^ 

430 

420 

410 

400 

37+00 38+00 

390 

380 

370 

360 

350 

340 

330 

320 
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270 

REVISION DESCRIPTION 

PBEPABED BY: 

URS 1001 Hichlands Plaza Dr. West, Suite 300 
St. Louis, no 63110 
Tel: 314-420-0100 
fax: 314-429-0462 

DATE: 7 / 3 / 0 3 

SCAU: AS SHOWN 

DESIGNED: KUB 

DRAWN: DJD/WDL 

CHECKED: EUB 

LEGEND 

mnD 

ESEI 

CLAY (CL OR CH) 

SILT (ML) 

CLAYEY SAND (SC) 

SAND (SP OR SW) 

GRAVEL AND/OR COBBLES 

LIMESTONE 

PROPOSED SCREENED INTERVAL OF 
EXTRACTION WELL OR PIEZOMETER 

WALL STATION AT CENTERLINE OF 
BARRIER W A U 

CONE PENETROMETER TEST NUMBER (2001) 

SONIC BORING NUMBER (2002) 

SOIL BORING NUMBER (2002) 

STANDARD PENETRAHON TEST BLOW 
COUNT (N). BLOWS / 1 2 " PENETRAHON 
OF SAMPLER UNLESS INDICATED 
OTHERWISE 

HYDRAULICALLY PUSHED SAMPLE 

NOTES: 

1) THESE GRAPHIC LOGS DEPICT GENERALIZED SOIL 
CONDinONS. REFER TO INDIVIDUAL LOGS FOR 
DETAILS. 

2) TOP AND BOTTOM OF BARRIER WALL AS SHOWN 
ARE APPROXIMATE. ACTUAL LOCATIONS ARE 
SUBJECT TO CHANGE DUE TO DESIGN AND 
CONSTRUCTION ISSUES. 

1 0 + 0 0 

CPT-1 

SONIC 1 

S B - 1 

62 

VERTICAL SCAU 

0 

HORIZONTAL SCALE 

FEET 

50 

FEET 

S O L U T I A 
SOLUTIA INC. 
575 MARYVILLE CENTRE DRIVE 
ST. LOUIS, MO. 63141 

Applied Chemlatty, Creative Solutions 

GROUNDWATER MIGRATION CONTROL SYSTEM 

PACKAGE 2 - BARRIER WALL 

BAKRtBR WALL - PROFILE 
STA 32-I-00 TP 37+97 

UBS PROJECT NO. 

21501192.00001 

SHEET NO. 

2-12 
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D'APPOLONIA BEDROCK INVESTIGATION 

JANUARY 1984 
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REFERENCE: 
MONSANTO DRAWINGS T S - E - l 7 4 0 a 
AND T S - E - 1 7 4 0 9 . T I T L E D : TOPOGRAPHIC 
SURVEY LOT " H " L A N D F I L L AREA DRILL SITE 5, 
AND DRILL S I T E S 1 . 2 , 4 - SCALE: l"= 50" 
DATED: SEPT. 1 9 8 2 

L E G E N D : 

° ' ' ° ° ® B O R I N G L O C A T I O N 
B-i02A. 

' ° " ^ B O R I N G L O C A T I ON W I T H P I E Z O M E T E R INSTALLED 

NOTE-

P L A N T E L E V A T I O N lOO.O' IS E Q U A L TO 
U S G S M E A N SEA L E V E L E L E V A T I O N 4 1 2 . 5 . 

REFERENCE-. 

M O N S A N T O , KRUMMRICH P L A N T S I T E 
D E V E L O P M E N T M A N U A L , 1.6 A R T 4 , D E C . 1977. 

WGK 1 0 4 5 2 3 5 

S C A L E 

100 0 100 2t>6 FEET 

F I G U R E I 

PLAN AND LOCATION OF BORINGS 
BEDROCK INVESTIGATION 

WASTE LANDFILL 
' " " • ' "W. '6 . 'KRUMMRICH PLANT 

SAUGET, ILLINOIS 

PREPARED FOR 

M O N S A N T O C O M P A N Y 
ST. LOU I S , MISSOUR I 
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CA750 Groundwater Migration Under Controi Addendum 
W.G. Krummricii Plan 
Sauget, Illinois SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 1 

SURFACE WATER LEVEL > GROUNDWATER LEVEL 

GRADIENT REVERSAL - NO DISCHARGE TO SURFACE WATER 

OCTOBER 2003 to JANUARY 2004 

File Kr041604 April 19,2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Surface Water Levels Greater Than Groundwater Levels 
Gradient Reversal - No Discharge to Surface Water 
October 22,2003 to January 31, 2004 

Davs with Groundwater Control 

October 2003 November 2003 December 2003 January 2004 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 2 

SURFACE WATER LEVEL > PUMPING WATER LEVEL 

GRADIENT FROM RIVER TO PUMPING WELLS 

OCTOBER 2003 to JANUARY 2004 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 2 

Day 

Surface Water Levels Greater Than Pumping Water Levels 
Gradient from River to Pumping Wells 
October 22, 2003 to January 31, 2004 

Davs with Groundwater Control 

October 2003 November 2003 December 2003 January 2004 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 3 

GROUNDWATER LEVEL > PUMPING WATER LEVEL 

GRADIENT FROM PIEZOMETERS TO PUMPING WELLS 

OCTOBER 2003 to JANUARY 2004 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 3 

Day 

Groundwater Levels Greater Than Pumping Water Levels 
Gradient from Piezometers to Pumping Wells 
October 22,2003 to January 31,2004 

Davs with Groundwater Control 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 4 

SURFACE WATER LEVEL > GROUNDWATER LEVEL 

GRADIENT REVERSAL - NO DISCHARGE TO SURFACE WATER 

FEBRUARY to APRIL 2004 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 4 

Day 

Surface Water Levels Greater Than Groundwater Levels 
Gradient Reversal - No Discharge to Surface Water 
February 1, 2004 to April 11, 2004 

Days with Groundwater Control 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION 

UNE OF EVIDENCE 5 

GROUNDWATER LEVEL > PUMPING WATER LEVEL 

HYDRAULIC TROUGH ALONG RIVER 

FEBRUARY to APRIL 2004 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 5 
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Groundwater Levels Greater Than Pumping Water Levels 
Hydraulic Trough along River 
February 1, 2004 to April 11,2004 

Davs with Groundwater Control 

February 2004 March 2004 April 2004 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 6 

SWL > OUTSIDE GWL > INSIDE GWL > PWL 

(SWL > PZ-2W > PZ-2E > EW-1) 

GRADIENT FROM RIVER TO PUMPING WELLS 

FEBRUARY to APRIL 2004 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 6 
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Surface Water Levels > Outside Groundwater Levels (PZ-2W) > 
Inside Groundwater Levels (PZ-2E) > Pumping Water Levels (EW-1) 
Gradient from River to Pumping Wells February 1 to April 11,2004 

Days with Groundwater Control 

February 2004 March 2004 April 2004004 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 7 

OUTSIDE GROUNDWATER LEVEL > INSIDE GROUNDWATER LEVEL 

(PZ-2W > PZ-2E) 

GRADIENT ACROSS SLURRY TRENCH/BARRIER WALL 

FEBRUARY to APRIL 2004 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 7 

Day 

Outside Groundwater Levels > Inside Groundwater Levels 
Gradient across Slurry Trench/Barrier Wall (PZ-2W to PZ-2E) 
February 1, 2004 to April 11,2004 

Davs with Groundwater Control 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 8 

SWL > OUTSIDE GWL > INSIDE GWL > PWL 

(SWL > PZ-3W > PZ-3E > EW-3) 

GRADIENT FROM RIVER TO PUMPING WELLS 

FEBRUARY to APRIL 2004 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 8 

Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Surface Water Levels > Outside Groundwater Levels (PZ-3W) > 
Inside Groundwater Levels (PZ-3E) > Pumping Water Levels (EW-3) 
Gradient from River to Pumping Wells February 1 to April 11,2004 

Davs with Groundwater Control 

February 2004 March 2004 April 2004 

File Kr041604 April 19, 2004 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 9 

OUTSIDE GROUNDWATER LEVEL > INSIDE GROUNDWATER LEVEL 

(PZ-3W > PZ-3E) 

GRADIENT ACROSS SLURRY TRENCH/BARRIER WALL 

FEBRUARY to APRIL 2004 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Pian 
Sauget, Illinois SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION 

LINE OF EVIDENCE 9 

Day 

Outside Groundwater Levels > Inside Groundwater Levels 
Gradient across Slurry Trench/Barrier Wall (PZ-3W to PZ-3E) 
February 1, 2004 to April 11,2004 

Davs with Groundwater Control 

February 2004 March 2004 April 2004 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

File Kr041604 April 19,2004 
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CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS 

GROUNDWATER CONTROL 

DATA GAP ANALYSIS 

OCTOBER 22, 2003 TO APRIL 11, 2004 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS 

OCTOBER 2003 Groundwater Control Data Gap Analysis 

Date 

10/22/2003 

10/23/2003 

10/24/2003 

10/25/2003 

10/26/2003 

10/27/2003 

10/28/2003 

10/29/2003 

10/30/2003 

10/31/2003 

Hydraulic 
Control 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Line of Evidence || 

1 2 3 

Oct 22, 2003 to 
Jan 31, 2004 

4 5 6 7 8 9 

Feb 1,2004 to April 11,2004 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS 

NOVEMBER 2003 Groundwater Control Data Gap Analysis 

Line of Evidence 

Date 
Hydraulic 
Control 1 

Oct 22, 2003 to 
Jan 31. 2004 Feb 1, 2004 to April 11,2004 

11/1/2003 

11/2/2003 

11/3/2003 

11/4/2003 

11/5/2003 

11/6/2003 

11/7/2003 

11/8/2003 

11/9/2003 

11/10/2003 

11/11/2003 

11/12/2003 

11/13/2003 

11/14/2003 

11/15/2003 

11/16/2003 

11/17/2003 

11/18/2003 

11/19/2003 

11/20/2003 

11/21/2003 

11/22/2003 

11/23/2003 

11/24/2003 

11/25/2003 

11/26/2003 

11/27/2003 

11/28/2003 

11/29/2003 

11/30/2003 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS 

DECEMBER 2003 Groundwater Control Data Gap Analysis 

Line of Evidence 

Date 
Hydraulic 
Control 1 

Oct 22, 2003 to 
Jan 31, 2004 Feb 1, 2004 to April 11,2004 

12/1/2003 

12/2/2003 

12/3/2003 

12/4/2003 

12/5/2003 

12/6/2003 

12/7/2003 

12/8/2003 

12/9/2003 

12/10/2003 

12/11/2003 

12/12/2003 

12/13/2003 

12/14/2003 

12/15/2003 

12/16/2003 

12/17/2003 

12/18/2003 

12/19/2003 

12/20/2003 

12/21/2003 

12/22/2003 

12/23/2003 

12/24/2003 

12/25/2003 

12/26/2003 

12/27/2003 

12/28/2003 

12/29/2003 

12/30/2003 

12/31/2003 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS 

JANUARY 2004 Groundwater Control Data Gap Analysis 

Line of Evidence 

Date 
Hydraulic 
Control 1 

Oct 22, 2003 to 
Jan 31, 2004 Feb 1,2004 to April 11,2004 

1/1/2004 

1/2/2004 

1/3/2004 

1/4/2004 

1/5/2004 

1/6/2004 

1/7/2004 

1/8/2004 

1/9/2004 

1/10/2004 

1/11/2004 

1/12/2004 

1/13/2004 

1/14/2004 

1/15/2004 

1/16/2004 

1/17/2004 

1/18/2004 

1/19/2004 

1/20/2004 

1/21/2004 

1/22/2004 

1/23/2004 

1/24/2004 

1/25/2004 

1/26/2004 

1/27/2004 

1/28/2004 

1/29/2004 

1/30/2004 

1/31/2004 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS 

FEBRUARY 2003 Groundwater Control Data Gap Analysis 

Line of Evidence 

Date 
Hydraulic 
Control 1 

Oct 22, 2003 to 
Jan 31. 2004 Feb 1, 2004 to April 11,2004 

2/1/2004 

2/2/2004 

2/3/2004 

2/4/2004 

2/5/2004 

2/6/2004 

2/7/2004 

2/8/2004 

2/9/2004 

2/10/2004 

2/11/2004 

2/12/2004 

2/13/2004 

2/14/2004 

2/15/2004 

2/16/2004 

2/17/2004 

2/18/2004 

2/19/2004 

2/20/2004 

2/21/2004 

2/22/2004 

2/23/2004 

2/24/2004 

2/25/2004 

2/26/2004 

2/27/2004 

2/28/2004 

2/29/2004 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS 

MARCH 2004 Groundwater Control Data Gap Analysis 

Line of Evidence 

Date 
Hydraulic 
Control 1 

Oct 22, 2003 to 
Jan 31,2004 Feb 1,2004 to April 11,2004 

3/1/2004 

3/2/2004 

3/3/2004 

3/4/2004 

3/5/2004 

3/6/2004 

3/7/2004 

3/8/2004 

3/9/2004 

3/10/2004 

3/11/2004 

3/12/2004 

3/13/2004 

3/14/2004 

3/15/2004 

3/16/2004 

3/17/2004 

3/18/2004 

3/19/2004 

3/20/2004 

3/21/2004 

3/22/2004 

3/23/2004 

3/24/2004 

3/25/2004 

3/26/2004 

3/27/2004 

3/28/2004 

3/29/2004 

3/30/2004 

3/31/2004 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Piant 
Sauget, Illinois SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS 

APRIL 2004 Groundwater Control Data Gap Analysis 

Date 

4/1/2004 

4/2/2004 

4/3/2004 

4/4/2004 

4/5/2004 

4/6/2004 

4/7/2004 

4/8/2004 

4/9/2004 

4/10/2004 

II 4/11/2004 

Hydraulic 
Control 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Line of Evidence | 

1 2 3 

Oct 22, 2003 to 
Jan 31, 2004 

4 5 6 7 8 9 

Feb 1.2004 to April 11.2004 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS 

LINE OF EVIDENCE SUMMARY 

Line of Evidence 1 

Line of Evidence 2 

Line of Evidence 3 

Line of Evidence 4 

Line of Evidence 5 

Line of Evidence 6 

Line of Evidence 7 

Line of Evidence 8 

Line of Evidence 9 

Surface Water Level Greater than Groundwater Level 
Gradient Reversal - No Discharge to Surface Water 
October 2003 to January 2004 

Surface Water Level Greater than Pumping Water Level 
Gradient from River to Pumping Wells 
October 2003 to January 2004 

Groundwater Level Greater than Pumping Water Level 
Gradient from Piezometers to Pumping Wells 
October 2003 to January 2004 

Surface Water Level Greater than Groundwater Level 
Gradient Reversal - No Discharge to Surface Water 
February to April 2004 

Groundwater Level Greater than Pumping Water Level 
Gradient from Piezometers to Pumping Wells 
February to January 2004 

Surface Water Level > Outside Groundwater Level (PZ-2W) > Inside 
Groundwater Level (PZ-2E) > Pumping Water Level 
Gradient from River to Pumping Wells 
February to April 2004 

Outside Groundwater Level (PZ-2W) > Inside Groundwater Level (PZ-2E) 
Gradient across Slurry Trench/Barrier Wall 
February to April 2004 

Surface Water Level > Outside Groundwater Level (PZ-3W) > Inside 
Groundwater Level (PZ-3E) > Pumping Water Level 
Gradient from River to Pumping Wells 
February to April 2004 

Outside Groundwater Level (PZ-3W) > Inside Groundwater Level (PZ-3E) 
Gradient across Slurry Trench/Barrier Wall 
February to April 2004 

File Kr041604 April 19,2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, lliinois SECTION 5 - PLUME STABILITY MONITORING PLAN 

PLUME STABLITY MONITORING PLAN 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois SECTION 5 - PLUME STABILITY MONITORING PLAN 

PLUME VOLUME MONITORING 

• Baseline Plume Volume Determination 

• Measure water levels in WGK piezometers quarterly for one year 
• Input groundwater levels for eacfi quarter into particle track model 
• Determine plume area for each quarter 
• Overlay boundaries of quarterly plume areas and determine maximum plume area by tracing the 

outside boundary of tiie overiapping plume areas 
• Calculate baseline plume volume using 100 ft. aquifer saturated thiclcness 

• Plume Volume Monitoring 

• Measure water levels in WGK piezometers 
• Input groundwater levels into particle track model 
• Determine plume area 
• Calculate plume volume using 100 ft. aquifer saturated thickness 

GROUNDWATER QUALITY MONITORING 

• Upgradient Groundwater Quality Monitoring 

• One upgradient monitoring well cluster, MW-4 (SHU, MHU, DHU) at eastem tip of plant process 
area to define influent groundwater concentrations. 

• Downgradient Groundwater Quality Monitoring 

• Two downgradient monitoring well clusters, MW-2 (SHU, MHU. DHU) and MW-3 (SHU, MHU, 
DHU). located within the WGK Plume at the western boundary of Lot F 
• One cluster located north of the north boundary of the SA2/GMCS capture zone 
• One cluster located in the northwest corner of Lot F 

• Northern Plume Boundary Groundwater Quality Monitoring 

• One monitoring well cluster located on a line parallel to the western boundary of Lot F and 
outside of the north boundary of the WGK Particle Track Plume 

• One year baseline monitoring of VOCs and SVOCs to determine average and standard deviation 

UNSTABLE PLUME CRITERIA 

• Plume volume increases > 10 %; and 
• Four consecutive sampling rounds in monitoring well clusters MW-2 and MW-3 at the downgradient 

edge of Lot F show a consistent upward trend using CUSUM Chart Statistical Method; and 
• Four consecutive sampling rounds at the north boundary of the WGK Plume show consistent VOC 

and SVOC concentrations greater than three standard deviations in monitoring well cluster MW-1 
using the Shewart Control Chart Statistical Method. 

File Kr041604 April 19, 2004 



CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois SECTION 5 - PLUME STABILITY MONITORING PLAN 

PLUME STABILITY 

MONITORING WELL LOCATION MAP 

File Kr041604 April 19, 2004 
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S O L U T I A C^P^><AX(̂ m/l/pvyayJutî .̂ Sifĉ  

April 19,2004 

Mr. Ken Bardo 
U.S. EPA Region 5 
Corrective Action Section 
77 West Jackson Blvd 
Chicago, IL 60604-3590 

RE: SolutiaW.G. Krummrich Plant 

Dear Ken: 

The following is being submitted in respond to questions raised during our March 17th 
and 18th meeting, and in further support our CA725 for the W. G. Krummrich Plant. 

• Recreational Fisher Exposure Scenario 

On May 6. 2003, USEPA Region 5 CERCLA approved the RI/FS Support Sampling Plan (SSP) 
for the Sauget Area 2 Sites (Attachment 1). In Section 8.0 (Surface Water. Sediment and Biota 
Sampling Plan) of this USEPA-approved work plan, specifically Pages 8-1 and 8-2 (Attachment 
2), buffalo fish fillets were selected for sampling and subsequent input into the recreational fisher 
exposure scenario evaluated in the Sauget Area 2 Sites Human Health Risk Assessment. 
Channel catfish and shad were sampled for use in the Sauget Area 2 Sites Ecological Risk 
Assessment. 

• Trespassing Teenager Exposure Scenario 

Sauget Area 2 Site R is a closed industrial-waste disposal area located between the US Army 
Corps of Engineers flood control levee and the Mississippi River. It is surrounded by bulk storage 
and shipping operations (Slay Terminals and Eagle Marine Industries), waste treatment facilities 
(Onyx hazardous waste incinerators, the Village of Sauget P-Chem Plant and the American 
Bottoms Regional Treatment Facility), a disused electricity generation station and an active 
electric power distribution station. Access to Site R, and the Mississippi River downgradient of 
Site R. are restricted by fencing and locked gates. Riverview Road is the only road that leads to 
Site R and a locked gate prevents access to the site and river. In 1985. a 2.250 ft. long rock 
revetment was installed along the east bank of the Mississippi River adjacent to Site R. The 
purpose of the stabilization was to prevent further erosion of the riverbank and thereby minimize 
potential for release of waste material from the landfill. This rip rap revetment restricts access to 
the river bank down gradient of Site R and, combined with a steep slope, makes walking on the 
river bank very difficult. High river velocity limits access to the water immediately adjacent to Site 



R and the presence of a barge fleeting facility in this area further restricts access. Large barge 
strings are assembled and moored in this area, making it difficult to trespass in this area. 

All of these factors, which restrict access to the site and adjacent river, make trespassing an 
incomplete exposure pathway. Therefore, there is no current human exposure to sediments and 
surface water down gradient of Sauget Area 2 Site R. 

• Groundwater Exposure 

As demonstrated in the April 19, 2004 CA750 Groundwater Migration Under Control Addendum, 
groundwater discharging to the Mississippi River down gradient of Sauget Area 2 Site R is 
hydraulically controlled by the Sauget Area 2 Groundwater Migration Control System. Therefore, 
there is no current human exposure to groundwater. 

Please advise if further information is required. 

Sincerely, 

y ^ x s ^ 
Steven D. Smith 

cc: Nabil Fayoximi 
Sandra Bron 
Jim Moore 
Gina Search 
Bruce Yare 
Richard Williams 
Bob Hiller 

EPA 
Illinois EPA 
Illinois EPA 
Illinois EPA 
Solutia 
Williams & Associates 
Solutia 
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W * UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Q \ REGIONS 

VSZZ ^ 77 WEST JACKSON BOULEVARD A i 
i^^'^J CHICAGO. IL 60604-3590 A A T n ^ C H rAETKJT -L . 

May 6, 2002 REPLY TO THE ATTENTION OF: 

(SR-6J) 

Mr. Steven D. Smith 
Solutia, Inc. 
P.O. Box 66760 
St. Louis, Missouri 63166-6760 

RE: Conditional Approval - RI/FS Support Sampling Plan 
Sauget Area 2 Site - St. Clair County, Illinois 

Dear Mr. Smith: 

The United States Environmental Protection Agency (U.S. EPA) 
has completed the review of the April 15, 2002, Revised 
RI/FS Support Sampling Plan (SSP) for the Sauget Area 2 
Site. Based on recent correspondence with you, the U.S. EPA 
is willing to approve the above referenced document in 
anticipation of final resolution of all Agency comments. 
Enclosed with this letter are the outstanding comments on 
the SSP. 

Discussions are ongoing regarding the modification of the 
ecological risk assessment process contained in the SSP. 
These discussions center around replacing the aquatic 
portion of the ecological risk assessment for Sauget Area 2 
with the RCRA Krummrich Ecological Risk Assessment. If an 
agreement can be reached, an addendum to the SSP will be 
necessary to modify the scope and objectives of the 
ecological risk assessment work plan. 

Pursuant to Section 2.2 of the November 24, 2000, 
Administrative Order on Consent, U.S. EPA conditionally 
approves the RI/FS Support Sampling Plan for the Sauget Area 
2 Site. The conditions of approval requires the Sauget Area 
2 Sites Group (Group) to address the comments in the 
enclosure, and resubmit the revised pages within 14 days of 
receipt of this letter. The Group should begin field 
activities as soon as practicable. 

Recycled/Recyclable . Printed with Vegetable Oil Based Inks on 100% Recycled Paper (50% Postconsumer) 



If you have any questions regarding this letter or the 
enclosure, please feel free to call me at (312) 886-4592 

Sincerely, 

Mike Ribordy 
Remedial Project Manager 
Superfund Division 

cc: Thomas Martin, USEPA 
Terry Stanuch, USEPA 
Sandra Bron, lEPA 
Peter Barrett, CH2M HILL 
Kevin de la Bruere, USFWS 
Michael Henry, IDNR 

-2-



ENCLOSURE 

Comments on Revised Rl/FS Support Sampling Plan 
Sauget Area 2 Site - St. Clair County, Illinois 

Site O - After reviewing the historical aerial photographs 
for Sauget Area 2 Sites, the Group suggested that the actual 
waste disposal area at Site 0 was slightly larger than what 
had been defined. It appeared that two additional small 
areas were located northeast and southwest of former 
lagoons, possible indications of waste disposal activities 
in the past. In addition, a wet area was observed west of 
the lagoons based on the historical aerial photographs. It 
was suspected that the wet area could be connected or 
related to the lagoons. 

At the March 7, 2002, meeting, it was agreed that the 
proposed soil gas survey at Site 0 would be extended to 
cover the three new areas. Volume 2A, Section 5.1.1.1 
adequately discusses the 3 additional areas. However, 
Figure 5-2 in Volume 1 and Figure 3 in Volume 2A do not show 
these three areas, and the 200 by 200 ft. grid has not been 
superimposed on them. Please correct the two figures along 
with Table 2 in Volume 2A and the total number of soil gas 
samples for Site 0 on page 6-3 in Volume 1. 

Volume 1, Section 6.9 Off-Site Soil Samples - This section 
references Figure 5-1 instead of Figure 5-3. Please make 
the correction. 

Volume 1, Section 11.3.2.3 Toxicity Screen and Section 
11.5.1 Identification of Potential Exposure Scenarios - The 
Sauget Area 2 Sites Group's (Group) December 18, 2001, 
Response to Comments, the Group agreed to use Class I 
standards in evaluating risks associated with site 
groundwater contamination. The April 15, 2002, revised 
RI/FS Support Sampling Plan still references Class II 
standards. Please make the correction. 

Volume 1, Section 12.7.6.1 - Exposure Model Input Parameters 
- The only outstanding issue is the seasonal use factor for 
osprey. In order to resolve this issue, the Group has 
agreed to use a 100% SUF for osprey. Please make the 
correction on page 12-50. 

Volume 2A, Section 3.1.7 Non-Aqueous Phase Liquid (NAPL) -
The Group included a section on NAPLs as agreed to at the 
March 7, 2002, meeting. The text should also state that for 



groundwater sampling (push point/geoprobe or bedrock), the 
presence of NAPL will be screened and samples of NAPL 
collected before the well is purged. NAPL samples will be 
collected using a top entry bailer for LNAPL, and a bottom 
entry bailer for DNAPL. 



RI/FS Support Sampling Plan 'STTP^C K r7\EA/T ^ 
Sauget Area 2 Sites, Sauget, IL 
May 25, 2001 SURFACE WATER, SEDIMENT AND BIOTA SAMPLING PLAN 

8.0 Surface Water, Sediment and Biota Sampling Plan 

Surface water, sediment and ecological samples will be collected in the Mississippi River. 

Surface water and sediments will also be collected from the two ponds located at the Southem 

end of Site Q. Terrestrial samples of biota will be collected from each of the five Sites. 

Samples will be analyzed to detennine the concentration of site-related constituents in these 

media and to provide information for the risk assessments. Surface water and sediment 

samples will be collected from the Mississippi River along three transects mnning parallel to the 

river bank at the following three locations: 1) downgradient of Site P, 2) downgradient of Sites 

O, R, S and the northem end of Site Q, and 3) downgradient of the southem end of Site Q. 

The three sampling transects will be located 50, 150 and 300 feet from shore. The location of 

these sample transects are based on Mississippi River sediment samples collected by USEPA 

in October and November, 2000. The following results were identified in that sampling: 

Distance From Riverbank 
Maximum Detected 

Concentration, ppb 50 to 100 Feet 150 Feet 315 Feet 

Total VOCs 22,000 6,758 3,360 

Total SVOCs 11,410 11,500 ND 

Sediment sample analytical results and sampling location maps are included at the end of this 

section. 

Benthic macroinvertabrates will be sampled at each of the nine sampling locations. This data 

will be used to evaluate benthic community structure (species richness and biomass) to provide 

data for the sediment triad evaluation. Bioassays will be conducted on surface water and 

sediment samples to detennine the toxicity, if any, of these environmental media to sensitive 

organisms. 

Fish will be sampled in three areas of the Mississippi River associated with the Sites: 1) 

downgradient of Site P, 2) downgradient of Sites O, R, S and the northem end of Site Q, and 3) 
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the southern end of Site Q. A food source approach has been used to select fish for fish tissue 

analysis: 

Food Source 

Omnivore 
Plankton 

Detritus 

Fish 

Channel Catfish 
Shad (Large) 
Shad (Small) 
Buffalo (Fillets) 

Trophic Level 

Bottom Feeder 
Forager 
Forager 
Omnivore 

Endpoint Organism 

Fish 
Osprey 
Great Blue Heron 
Recreational Fisher 

Small shad will be those fish ranging in size from approximately 4 inches to 8 inches in length. 

Large shad will be those fish greater than 8 inches in length. 

These fish tissue samples, collected in plume discharge areas, will be used to determine the 

impact, if any, of groundwater discharge on higher trophic level organisms. Fish will also be 

sampled in reference areas upstream and in areas downstream of Sauget Area 2 in order to 

assess the potential for downstream migration of constituents. 

Information collected as part of the Surface Water, Sediment and Ecological Sampling Plan will 

be used in the Human Health Risk Assessment and the Ecological Risk Assessment. With five 

disposal sites located adjacent to or near the east bank of the Mississippi River, the primary 

ecological exposure pathway is groundwater water discharge to surface water. Other exposure 

pathways include terrestrial organism exposure to site soils and aquatic organism exposure to 

water and sediments in on-site ponded areas. These exposure pathways will be included in the 

site conceptual model section of the Ecological Risk Assessment Work Plan. 

Aquatic endpoint organisms to be evaluated in the ERA are: 1) benthic macroinvertabrate, 2) 

fish, 3) great blue heron (small fish predator) and 4) osprey (large fish predator). Terrestrial 

endpoint organisms that will be evaluated in the ERA are: 1) plants, 2) prairie vole (herbivore), 

3) short-tailed shrew (vermivore) and 4) red fox (predator). Ponded area endpoint-organisms to 

be evaluated in the ERA are 1) benthic macroinvertabrate and 2) fish or amphibians, if fish are 

not present. 
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